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CHAPTER 1.0 
INTRODUCTION 

1.1     OVERVIEW 

This Response to Comments document has been prepared to address comments received by the Russian 
River County Sanitation District (District/Lead Agency) on the Draft Environmental Impact Report (Draft 
EIR) for the proposed Russian River Equalization Basin Storage Project (Proposed Project).  The Draft 
EIR was submitted to the State Clearinghouse on August 15, 2007 (SCH# 2006032018).  This Response 
to Comments together with the Draft EIR, as revised, will comprise the Final EIR. 
 
An EIR is an informational document that must be considered by the Lead Agency prior to project 
approval.  CEQA Guidelines Section 15132 specifies that the Final EIR shall consist of: 
 

 The Draft EIR or a revision of the draft (Draft EIR and Chapters 3.0 and 4.0 of this Final EIR 
Response to Comments). 

 Comments and recommendations received on the Draft EIR either verbatim or in summary 
(Chapter 2.0 of this Final EIR Response to Comments). 

 A list of persons, organizations, and public agencies commenting on the Draft EIR (Chapter 2.0 
of this Final EIR Response to Comments 

 Responses of the Lead Agency to significant environmental points raised in the review and 
consultation process (Chapters 3.0 and 4.0 of this Final EIR Response to Comments). 

 Any other information added by the Lead Agency. 
 

1.2     PUBLIC PARTICIPATION PROCESS 

The process of environmental review for the Proposed Project was initiated with public release of the 
Notice of Preparation (NOP) on March 3, 2006.  An open house scoping meeting was held at the Sonoma 
County Water Agency on March 21, 2006.  The Notice of Availability (NOA) for the DEIR was released 
on August 15, 2007.  The NOA announced a 45-day comment period running from August 15 to October 
1, 2007, as well as a public hearing on September 18, 2007, at the Sonoma County Board of Supervisors 
Chambers.  
 
The public comment period provides an opportunity for interested public and private parties to provide 
input regarding the completeness and adequacy of an EIR.  CEQA Guidelines Section 15151 addresses 
the standards by which EIR adequacy is judged: 
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An EIR should be prepared with a sufficient degree of analysis to provide decision-
makers with information which enables them to make a decision which intelligently takes 
account of environmental consequences.  An evaluation of the environmental effects of a 
proposed project need not be exhaustive, but the sufficiency of an EIR is to be reviewed 
in the light of what is reasonably feasible.  Disagreement among experts does not make 
an EIR inadequate, but the EIR should summarize the main points of disagreement 
among the experts.  The courts have looked not for perfection but for adequacy, 
completeness, and a good faith effort at full disclosure. 

 
CEQA Guidelines Section 15204(a) encourages parties to focus comments on the “sufficiency of the 
document in identifying and analyzing the possible impacts on the environment and ways in which the 
significant effects of the project might be avoided or mitigated.”  Commenters are advised:  
 

Comments are most helpful when they suggest additional specific alternatives or 
mitigation measures that would provide better ways to avoid or mitigate the significant 
environmental effects.  At the same time, reviewers should be aware that the adequacy of 
an EIR is determined in terms of what is reasonably feasible, in light of factors such as 
the magnitude of the project at issue, the severity of its likely environmental impacts, and 
the geographic scope of the project.  CEQA does not require a lead agency to conduct 
every test or perform all research, study, and experimentation recommended or demanded 
by commenters.  When responding to comments, lead agencies need only respond to 
significant environmental issues and do not need to provide all information requested by 
reviewers, as long as a good faith effort at full disclosure is made in the EIR. 

 

1.3      RESPONSE TO COMMENTS ORGANIZATION 

This Final EIR Response to Comments is comprised of this Introduction and the three chapters outlined 
below:   
 

Chapter 2.0, Comments on the Draft EIR:  This chapter includes a list of all agencies, 
organizations, and individuals who submitted written comments during the public review 
period for the Draft EIR.  The list is followed by copies of original comments received 
during the public review period for the Draft EIR.  Comment letters are each assigned a 
number, and individual comments are bracketed in the margin. 

Chapter 3.0, Responses to Comments:  This chapter provides individual responses to 
each written comment submitted during the public review period for the Draft EIR.  
Responses are keyed to the bracketed comment numbers provided in Chapter 2.0.   

Chapter 4.0, Text Revisions to the Draft EIR:  This chapter presents any revisions to the 
Draft EIR text that were made in response to comments received during the public review 
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period for the Draft EIR.  These revisions are organized by the Section and page number 
as they appear in the Draft EIR.  Additions are indicated with an underline (e.g. impact) 
and deletions are designated by with a strikethrough (e.g. impact).   
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CHAPTER 2.0 
COMMENTS ON THE DRAFT EIR 

 

This chapter contains written comments received during the public review period for the Draft EIR 
prepared for the Russian River Equalization Basin Storage Project (Proposed Project).  The Draft EIR was 
submitted to the State Clearinghouse (SCH#2006032018) and released for public and agency review for a 
45-day review and comment period on August 15, 2007.  The comment period closed on October 1, 2007.  
A total of 10 comment documents were received by the Russian River County Sanitation District 
(District/Lead Agency) in response the Draft EIR.  The agencies, organizations and individuals who 
provided comments on the Draft EIR are listed in Table 2-1.  Individual comment letters are provided 
following this table.  As discussed in Section 1.0, each individual letter and comment has been bracketed 
and provided a number in the right-hand margin.  This number is cross-referenced with a response in 
Section 3.0.  
 
Additionally, a public hearing for the Draft EIR was held at the Sonoma County Board of Supervisors 
Chambers on September 18, 2007.  A recording of the hearing is available for review at the Sonoma 
County Water Agency Office, located at 404 Aviation Boulevard, Santa Rosa, CA, 95403.  It was 
determined that all substantive comments provided at the public hearing relative to preparation of the EIR 
are subsumed with written comments, and therefore are indirectly responded to within Chapters 3.0 of 
this Response to Comments document. 
 
It should be noted that neither the comments received on the Draft EIR nor the responses thereto indicate 
new significant impacts or significant new information that would require recirculation of the Draft EIR 
pursuant to CEQA Guidelines Section 15088.5.   
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TABLE 2-1 
PERSONS, ORGANIZATIONS, AND PUBLIC AGENCIES COMMENTING IN WRITING  

Comment 
Number Name/Individual(s) Agency/Organization Date 

Agency Comments 
A01 John Maitland Sonoma County Transportation and Public Work 

Department 
September 17, 2007 

A02 Mike Zumot California Department of Water Resources- 
Division of Safety of Dams 

October 2, 2007 

A03 Denise Tsuji Department of Toxic Substances Control September 25, 2007 
A04 Katy Sanchez California Native American Heritage Commission August 17, 2007 

Public Comments 
P01 Jane E. Nielson Sebastopol Water Information Group (SWIG) September 24, 2007 
P02 Kathy and Ed Smith  September 17, 2007 
P03 Brenda Adelman Russian River Watershed Protection Committee October 1, 2007 
P04 Ellison Folk Shute, Mihaly & Weinberger LLP October 2, 2007 
P05 Northrop Scientific 

Institute 
 September 13, 2007 

P06 Ellison Folk Shute, Mihaly & Weinberger LLP November 27, 2007 
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CHAPTER 3.0 
RESPONSES TO COMMENTS 

The following responses have been prepared for each bracketed comment included in Chapter 2.0 of this 
Response to Comments document.   
 

LETTER A1:   JOHN MAITLAND, SONOMA COUNTY TRANSPORTATION AND PUBLIC 
WORKS DEPARTMENT (SEPTEMBER 17, 2007) 

RESPONSE A1-1. 

Comment noted.  As described under Impact 3.7-1, construction activities would require approximately 
4,600 round-trip truck trips, or approximately 9,200 one-way truck trips.  This would equate to 4,600 
fully loaded trucks and 4,600 unloaded trucks along Neeley Road.  This estimate takes into account the 
importation of fill for the earthen embankments of the basin, as well as importation of gravel to construct 
geopiers, use of material from geopier holes to construct banks, and exportation of approximately 8,000 
cy of organic debris material.   As described in Impact 3.7-2 in the Draft EIR, potentially significant 
impacts to Neeley Road associated with construction traffic will be mitigated through implementation of 
Mitigation Measure 3.7-2.  In response to comments, this mitigation measure has been revised to require 
that prior to commencement of construction activities, the District shall coordinate with the Sonoma 
County Transportation and Public Works Department (TPW) to ensure that necessary improvements and 
maintenance activities have been implemented along anticipated truck routes on Neeley Road.  Please 
refer to the text revisions to Mitigation Measure 3.7-2 in Chapter 4.0 of this Response to Comments 
document. 
 

LETTER A2:        MIKE ZUMOT, CALIFORNIA DEPARTMENT OF WATER RESOURCES – 
DIVISION OF SAFETY OF DAMS (OCTOBER 2, 2007) 

RESPONSE A2-1. 

Comment noted.  The proposed equalization basin is not subject to State jurisdiction for safety of dams. 

 

LETTER A3:  DENISE M. TSUJI, DEPARTMENT OF TOXIC SUBSTANCES CONTROL 
(SEPTEMBER 25, 2007)   

RESPONSE A3-1. 

Comment noted.  The EDR report for the project area, which is included as Appendix C of the Draft EIR, 
provides the results of a regulatory database search of hazardous materials sites compiled by the federal 
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government, which meets CEQA standards.  As discussed in the Initial Study included as Appendix A of 
the Draft EIR, the EDR report indicated one potential hazardous site of concern on the District property 
resulting from a 1995 release of diesel fuel from a punctured underground storage tank (UST).  
Remediation on the site consisted of the removal 230 cubic yards of contaminated soil and investigations 
to evaluate adverse impacts to beneficial uses of groundwater, including the installation of three 
groundwater-monitoring wells and collection of 15 soil borings in the vicinity and down gradient of the 
former UST.  In August 2007, the Sonoma County Department of Health Services reviewed the case file 
for the leaking UST and submitted a recommendation for Case Closure to the North Coast Regional 
Water Quality Control Board (NCRWQCB) based on its determination that further monitoring, 
investigation, or remedial actions are not necessary to protect beneficial uses of groundwater.  
Recommended mitigation in the Initial Study (also listed in Table ES-1 of the Executive Summary) 
requires that the NCRWQCB be contacted to determine the appropriate course of action in the event 
contaminated soil or groundwater is encountered during construction activities. 
 

RESPONSE A3-2 

Comment noted.  
 

LETTER A4:  KATY SANCHEZ, CALIFORNIA NATIVE AMERICAN HERITAGE 
COMMISSION, (AUGUST 17, 2007) 

RESPONSE A4-1.  

Comment noted.  Please refer to page 3.4-7 in Section 3.4 of the Draft EIR for a discussion of cultural 
resource consultation. 
 

LETTER P1:   JANE E. NIELSON, SEBASTOPOL WATER INFORMATION GROUP 
(SWIG) (SEPTEMBER 24, 2007) 

RESPONSE P1-1. 

Comment noted.  Specific comments concerning geological conditions and hazards within the project area 
are addressed in Responses P1-2 through P1-6 below, as well as a 2008 technical memorandum prepared 
by Giblin Associates included as Attachment A to this Response to Comments document.  CEQA 
Guidelines Section 15147 provides the following guidance on the presentation of technical information 
within an EIR: 
 

The information contained in an EIR shall include summarized technical data, maps, plot 
plans, diagrams, and similar relevant information sufficient to permit full assessment of 
significant environmental impacts by reviewing agencies and members of the public. 
Placement of highly technical and specialized analysis and data in the body of an EIR 
should be avoided through inclusion of supporting information and analyses as 
appendices to the main body of the EIR.  
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In accordance with the above referenced guidelines, information presented in the Draft EIR provides an 
adequate level of detail to characterize the potential for adverse impacts resulting from the proposed 
project.  Supporting technical information presented in the 1997 Soil Investigation Report, the 2002 
Geotechnical Investigation Report, and 2007 Supplemental Report prepared by Giblin Associates was 
referenced within Section 3.2, Geological Resources, and was available for public review.  In response to 
comments, these technical reports have been included as Attachment B to this Response to Comments 
document. 
 
The spelling of Giblin Associates has been corrected in Section 7.0 of the Draft EIR.  Please refer to text 
revisions in Chapter 4.0 of this Response to Comments document.  
 

RESPONSE P1-2. 

References to the Merced formation on page 3.2-1 have been deleted from the text.  Please refer to text 
revisions to Section 3.2.2 in Chapter 4.0 of this Response to Comments document.   
 
The Draft EIR preparers used information in the 1997 Soil Investigation Report, the 2002 Geotechnical 
Investigation Report, and 2007 Supplemental Report prepared by Giblin Associates to characterize 
geologic conditions on the project site and vicinity and support impact conclusions and recommended 
mitigation measures.  The Draft EIR preparers appreciate the commenter’s statement that the Giblin 
Associates site-specific reports were very thorough and accurate. 
 
Use of the US Department of Agriculture (USDA) soil survey map to depict soil classifications on the 
project site and vicinity does not constitute negligence, lack of concern for adequacy, or intent to mislead 
readers who lack geological expertise.  USDA maps are prepared by certified experts and are considered a 
highly reputable source of soil information.  The Draft EIR used the generalized classification of “Yolo 
sandy loam” to characterize soil drainage, erosion potential, and runoff characteristics.  In addition to 
discussing USDA soil classifications on the project site and vicinity, the Draft EIR summarized soils 
underlying the project footprint based on soil borings conducted by Giblin Associates.  In accordance 
with CEQA Guidelines, a reference to the technical and specialized analysis contained in the 1997, 2002 
and 2007 geotechnical reports prepared by Giblin Associates has been added to this section.  Please refer 
to text revisions to pages 3.2-2 and 3.2-6 of Section 3.2.2 in Chapter 4.0 of this Response to Comments 
document.  
 
From an engineering geologic standpoint, the site's soils generally occur in two geologic units, colluvium 
and alluvium. The colluvial soils are a poorly sorted mixture of soil and rock fragments present on project 
area slopes.  Included in this unit are soil deposits produced by slope erosion, debris flow, rock fall and 
landsliding.  Colluvium is typically thickest where it accumulates near the base of slopes, within drainage 
swales and where steep hillside drainages outwash onto the gently sloping river terraces to form alluvial 
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fans.  The alluvial soils include the relatively well-sorted waterlaid deposits of the Russian River.  
Alluvial soils underlie the gently sloping river terrace in the southern portion of the project site.  
Alluvium includes silt, sand, gravel and clay strata. The alluvium is interpreted to interfinger with 
colluvium in the middle portion of the basin footprint (Attachment A). 
 

RESPONSE P1-3. 

The comment implies that a potential exists for fault displacement and subsurface slippage to occur along 
shear zones within the highly deformed Franciscan Complex.  In general, a possibility exists for fault 
displacement to occur along nearly any weakness in the earth's crust including ancient shear zones, old 
faults and even through unfaulted ground.  However, the development of a new fault or reactivation of a 
long-inactive fault is relatively uncommon and generally not a concern in site development.  In 
California, mitigation measures for fault surface rupture hazard are applied to active faults that have 
experienced displacement during the Holocene period (past 11,000 years) (Attachment A).  The absence 
of active faults at the project site indicates that the potential for fault surface rupture and subsurface 
slippage is very low and does not constitute a significant adverse impact. 
 
The impact discussion related to seismic events in the Draft EIR incorporated information and the 
findings of the 2002 and 2007 Giblin geotechnical reports, and explained that soils beneath the project 
site have the potential to result in liquefaction during a seismic event.  Further discussion of the potential 
for lateral spreading of soils has been added to the discussion of liquefaction.  Please refer to text 
revisions to page 3.2-6 of Section 3.2.2 and Impact 3.2-2 in Chapter 4.0 of this Response to Comments 
document. 
 
As with any other facility or utilities system, the integrity of project components during seismic events 
cannot be guaranteed, but use of the highest feasible building standards would reduce potential impacts to 
less than significant.  Section 2.7.1 of the project description explains how the proposed ground 
modification system would reduce the potential for settlement and liquefaction in soils beneath the project 
site.  As discussed therein, the system is a deep ground modification method that includes a series of 
drilled holes filled with compacted aggregate, increasing the density and strength of surrounding soils and 
decreasing potential settlement and liquefaction risk.  The discussion under Impact 3.2-2 has been 
revised to include further clarification of how this technique would reduce the potential for liquefaction 
and lateral spreading.  Please refer to text revisions to Impact 3.2.2 in Chapter 4.0 of this Response to 
Comments document.   
 

RESPONSE P1-4. 

Section 3.2 of the Draft EIR described past major landslide events and the potential for future landslides 
on the project site and vicinity, including the 1998 event that resulted in 175 cubic yards of mud and 
debris being deposited within the wastewater treatment plant (WWTP) property.  Additional detail has 
been added to disclose that other minor landslide events have also occurred within the project area, 
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organic materials discovered within the soils underlying the project site could be an indication of past 
debris flows, and that the site is located at the lower end of an alluvial fan.  Additionally, the discussion of 
the potential for landslide events and debris flow under Impact 3.2-2 has been expanded.  Please refer to 
text changes to page 3.2-6 of Section 3.2.2 and Impact 3.2-2 in Chapter 4.0 of this Response to 
Comments document. 
 
The referenced mitigations included within the 2002 Giblin Geotechnical Investigation Report were 
prepared for a separate, larger project and preceded construction of the existing retaining wall, or “debris 
wall,” northeast and outside of the project area.  The existing retaining wall was recommended by the 
2002 Giblin Geotechnical Investigation Report and reduces the potential for damage to the facilities 
located on the eastside of the WWTP from upslope landslide hazards and/or debris flows.  A two-story 
facility operations building is located between the area of the landslide and the location of the proposed 
equalization basin. As such, a debris flow originating in this drainage would not reach the equalization 
basin.  Recommended mitigation to construction a berm around on-site structures is not applicable to this 
project since the elevated walls of the proposed equalization basin would function as berms to prevent 
debris flow from entering the basin cavity.  A technical memorandum prepared by Giblin Associates in 
February 2008 (included as Attachment A to this Response to Comments document) identified a number 
of additional measures that would further reduce the potential for adverse effects resulting from debris 
flow hazards.  These measures have been incorporated into the Draft EIR as mitigation.  Please refer to 
text changes to Mitigation Measure 3.2-2 in Chapter 4.0 of this Response to Comments document.   
 

RESPONSE P1-5. 

Groundwater levels have been observed at a depth of approximately 5 to 13.5 feet below existing grade, 
and the bottom of the proposed basin would be located at or above the estimated groundwater elevation.    
Unusually high groundwater levels resulting either from prolonged or intense precipitation or river 
flooding could create a potential for buoyancy forces to adversely affect the equalization basin liner. 
Impact 3.3-4 of the Draft EIR discusses the potential for damage to the basin liner from seasonal 
variations in groundwater levels resulting in groundwater elevations above the base level of the 
equalization basin bottom.  As discussed therein, the potential for groundwater fluctuations and the 
impact on the reservoir liner would be reduced through design and control measures in the final 
engineering design as recommended in the 2005 Feasibility Study prepared by HDR.   
 
It should be emphasized that the potential for damage to the basin liner would be expected to occur only 
when groundwater levels are higher than water levels in the basin.  Because the purpose for the basin is to 
provide temporary storage during periods of high storm runoff, it is likely that the basin would be filled to 
a level above groundwater levels during periods of unusually high groundwater levels, resulting from 
either prolonged or intense precipitation or river flooding (Attachment A).  Clarification has been 
provided in Impact 3.3-4 of the Draft EIR.  Please refer to text revisions to Impact 3.3-4 in Chapter 4.0 
of this Response to Comments document. 
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RESPONSE P1-6. 

Comment noted.  Please refer to the specific responses above in Response P1-2 through Response P1-5. 
 
In response to the commenter’s final bullet, the cost to maintain and monitor the proposed project would 
not be substantial, since the proposed basin is a static improvement and would be located on the WWTP 
property itself.  Pursuant to CEQA requirements, the scope of environmental impact reports is limited to 
physical changes to the environment that could occur as a result of a project.  Economic impacts are 
analyzed only to the extent that they would result in physical environmental consequences.  It is not 
expected that the economic impacts of the Proposed Project would result in physical environmental 
changes.  A general cost comparison of the alternative basin designs was provided in Section 5.0 of the 
Draft EIR, Alternatives. 
 
Section 2.7.1 of the Draft EIR explains that an impervious liner (such as polypropylene) would be 
installed on the interior slopes and the bottom of the basin.  The liner material would be resistant to a 
wide range of chemicals found in wastewater and, with ultraviolet (UV) stability, would be appropriate 
for such an exposed application.   
 

LETTER P2:   KATHY AND ED SMITH (SEPTEMBER 17, 2007) 
RESPONSE P2-1. 

As described in Impact 3.7-2 in the Draft EIR, potentially significant impacts to Neeley Road associated 
with construction traffic will be mitigated through implementation of Mitigation Measure 3.7-2.  In 
response to the comments provided by the Sonoma County Transportation and Public Works Department 
(TPW, Comment Letter A1), this mitigation measure has been revised to require that prior to 
commencement of construction activities, the District shall execute an agreement with the TPW outlining 
responsibilities and timing for roadway repair prior to and after construction activities to ensure that the 
structural integrity of Neeley Road is maintained.  Please refer to the summary of text revisions to 
Mitigation Measure 3.7-2 in Chapter 4.0 of this Response to Comments document. 
 
The dirt road north of the WWTP that connects the property to Mays Canyon Road was considered as an 
alternative route for construction traffic.  Due to the road’s steep slopes and narrow access corridor, it was 
determined that the roadway would not be able to support construction traffic without substantial 
improvements and vegetation removal that could result in significant environmental impacts.   
 

RESPONSE P2-2. 

Please refer to Section 2.6 of the Draft EIR, Purpose and Need for the Project.  As discussed therein, the 
Proposed Project is needed to improve the ability of the WWTP to serve the District during periodic flood 
events, ensure compliance with the District’s National Pollutant Discharge Elimination System (NPDES) 
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Permit (No. CA0024058), and to implement the strategy set forth in the long-term solutions report 
prepared by the District in response to the NCRWQCB’s Cease and Desist Order 98-57 that identifies the 
need for increased equalization storage at the WWTP to address high winter inflows and flood related 
issues.  The proposed equalization basin would strictly be utilized as a temporary storage unit under 
extenuating circumstances such as large storm events, periods of high influent flow, or during upset 
conditions of the treatment process at the plant.  Construction of the equalization basin is necessary to 
accommodate existing conditions and would not increase the treatment or discharge capacity of the 
existing plant, or facilitate additional hook-ups.  The potential for the project to facilitate expansion of the 
treatment capacity of the WWTP is discussed in more detail in Section 4.1 and Impact 4.2-9 of the Draft 
EIR.   
 
Please contact the Sonoma County Permit and Resource Management Department (PRMD) to discuss the 
possibility of extending wastewater treatment services to the identified properties adjacent to the WWTP 
on Neeley Road.   Refer to Response P2-1 for a discussion of impacts to Neeley Road.  
 

LETTER P3:   BRENDA ADELMAN, RUSSIAN RIVER WATERSHED PROTECTION 
COMMITTEE (OCTOBER 1, 2007) 

RESPONSE P3-1. 

Comment noted.  Comments submitted by Jane Nielson are responded to in Responses P1-1 through P1-
6, and comments submitted by Ellison Folk of Shute, Mihaly, and Weinberger LLP are responded to in 
Responses P4-1 through P4-11, and Responses P6-1 through P6-2.   
 
Allegations of “regionalization” of the District are incorrect.  The project is not part of a larger plan to 
regionalize the District’s WWTP.  The project is instead intended to prevent future water quality 
violations and protect the Russian River, as discussed in Section 2.4 and Section 2.6 of the Draft EIR.   
Nor has the project been improperly “segmented” from a single, larger project for purposes of CEQA 
review.  The projects referenced by the comment are separate projects proposed to address different 
problems, and accomplish distinct goals and objectives.  As a result, they are properly analyzed in 
different CEQA documents prepared by the proposing agencies.  As CEQA Guidelines Section 15165 
explains: “Where one project is one of several similar projects of a public agency, but is not deemed a 
part of a larger undertaking or a larger project, the agency may prepare one EIR for all projects, or one for 
each project, but shall in either case comment upon the cumulative effect.”   
 
As described in Chapter 2.0 of the Draft EIR, the Proposed Project would implement the strategy set 
forth in the long-term solutions report prepared by the District in response to NCRWQCB Cease and 
Desist Order No. 98-57.  The Proposed Project would provide temporary storage and help ensure NPDES 
Permit and Basin Plan compliance during winter months, when large storm events, periods of high 
influent flow, or upset conditions can affect the WWTP’s treatment and disposal capabilities. 
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The District’s UV Disinfection Upgrade Project (UV Project) was approved on September 11, 2007, as a 
distinct project.  As explained in Chapter 4.0 of the Draft EIR, the UV Project was not intended to 
comply with Cease and Desist Order No. 98-57 or implement the strategy set forth in the long-term 
solutions report, as is the Proposed Project.  The UV Project instead replaced a chlorine disinfection 
system with a more advanced ultraviolet process, as required by the District’s NPDES Permit.  The 
commenter correctly notes at Comment P03-3 that the District needed to implement the UV Project to 
prevent illegal discharges and avoid NCRWQCB penalties.  The UV Project thus had a separate and 
independent utility, and was approved more than a year ago.  It is not part of this project, and did not 
“regionalize” the WWTP. 
 
The District proposed the Irrigation Reliability and Beneficial Reuse Project to comply with Cease and 
Desist Order No. 97-76 and increase the District’s operational flexibility and reliability and ensure 
NPDES Permit and Basin Plan compliance during summer months (May 15 to September 30 of each 
year), when the Basin Plan prohibits discharges to the Russian River.  By contrast, the Proposed Project 
would address a different Cease and Desist Order and a different set of problems that occur during 
different times of the year.  Neither project is contingent on the other, nor part of any broader program of 
improvement or effort to “regionalize” wastewater treatment.  The District’s Board of Directors certified 
the Irrigation Reliability and Beneficial Reuse Project Final EIR on December 11, 2007, but did not 
approve a project.  Instead, the District is working with the community to identify parcels that could 
accept tertiary-treated wastewater during the summer months without imposing significant costs to the 
ratepayers.  The District’s consideration of a future project is entirely independent of its decision on this 
Proposed Project, and the District may approve either project, in any configuration, without committing 
itself to ever approving the other.  As a result, the two are separate projects under CEQA, and are properly 
analyzed in full, separate EIRs. 
 
As explained in Chapter 4.0 of the Draft EIR, the Camp Meeker/Occidental Wastewater Reclamation 
Project (WR Project) was not proposed by the District, but by two entirely separate legal entities, the 
Camp Meeker Recreation and Park District and the Occidental County Sanitation District, to address 
wastewater treatment and health hazard issues in those two communities.  Those two entities prepared and 
circulated a Final EIR assessing the potential environmental effects of their project.  The Camp Meeker 
Recreation and Park District declined to certify the Final EIR or approve a project analyzed therein, and 
withdrew itself from the process.  The Occidental County Sanitation District Board of Directors certified 
the Final EIR on February 26, 2008 to stop the clock on still-accruing NCRWQCB civil penalties, but 
also did not approve a project.  The Board instead directed staff to work with the Regional Board, 
community groups, and others to develop a cost-effective project addressing the District’s ongoing 
wastewater treatment and health hazard issues.  The WR Project was never a part of the Equalization 
Basin project, but was an entirely separate project proposed by different entities to address separate 
purposes and needs in different geographical locations. 
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The Proposed Project is thus a separate project with individual utility, and is not part of a single, larger 
project or any effort to “regionalize” the WWTP.  As required by CEQA Guidelines Section 15165, 
Chapter 4.0 of the Draft EIR nevertheless analyzes the cumulative effects resulting from the Proposed 
Project and 10 other reasonably foreseeable projects, including the three projects discussed above.  The 
Draft EIR identifies the projects, analyzes both their short-term and long-term cumulative impacts, and 
identifies measures to mitigate all resulting impacts to a less-than-significant level.  Much of this 
discussion appears to have gone above and beyond what CEQA requires, in light of subsequent decisions 
regarding some of the identified projects.  This EIR nevertheless complies with CEQA by providing a full 
and complete analysis of all impacts of the Proposed Project, including its incremental effects in 
combination with the related effects of other past, present, and reasonably foreseeable future projects, and 
mitigating those impacts to the extent feasible. 
 

RESPONSE P3-2. 

The comment cites a portion of Policy PF-1b of the then-draft Sonoma County General Plan 2020.  
Section 2.2 of the Public Facilities and Services Element explains that Policy PF-1b “is intended to 
address issues regarding development of new wastewater systems and extension of sewer services to new 
areas not currently served.”  The Proposed Project is not a new wastewater system, and would not extend 
sewer services to new areas not current served.  Policy PF-1b thus does not apply to the Proposed Project. 
 
In addition, Policy PF-1b states only that the County shall “encourage” the preparation of master plans or 
equivalent documentation, and to consider measures if a master plan or monitoring shows inadequate 
facilities for planned growth.  Section 2.4 of the Draft EIR explains that the Proposed Project would 
ensure NPDES Permit and Basin Plan compliance when processing existing flows and discharges.  A 
master plan is not necessary to verify that the project would not result in significant impacts or inadequate 
facilities for planned growth. 
 
Before developing a new wastewater system or extending sewer services to new areas, staff would seek 
direction from the Board of Directors regarding the advisability, time, and cost to ratepayers of 
developing a master plan and satisfying the eight separate minimum contents identified by Policy PF-1b. 
 

RESPONSE P3-3. 

Please refer to Response P3-1.  Impact 4.2-9 of the Draft EIR discusses the potential for cumulative 
growth-inducing impacts.  As detailed therein, the District’s UV Disinfection Upgrade Project was 
approved in September 2007 as a separate project and to meet a distinct purpose and need. 
  

RESPONSE P3-4. 

Comment noted.  Project objectives and the purpose and need for the Proposed Project are discussed in 
Sections 2.5 and 2.6 of the Draft EIR, respectively.  Background information concerning the capacity of 
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the WWTP and previous flood events is discussed in Section 2.4 of the Draft EIR.  Compliance with the 
District’s NPDES Permit as well as the response to Cease and Desist Order 98-57 both contribute to the 
District’s need for temporary on-site storage.   
 

RESPONSE P3-5. 

Comment noted.  Project objectives and the purpose and need for the Proposed Project are discussed in 
Sections 2.5 and 2.6 of the Draft EIR, respectively.  As discussed therein, the purpose and need for the 
Proposed Project does not include expanded capacity to accommodate additional hook-ups to the WWTP.  
As a result, this Draft EIR does not analyze the ability of the District to accommodate additional hook-
ups.  The design of the proposed basin would provide the maximum storage capacity possible for an 
earthen structure on the proposed site, taking into account the boundary of the WWTP property, site 
topography, basin elevation, and the configuration of the interior and exterior slopes.  It is possible that 
additional on-site storage capacity could be achieved through the construction of an earthen basin with 
retaining wall, which was analyzed as Alternative B in Section 5.0 of the Draft EIR, although this 
alternative would result in greater construction costs.  The District does not dispute the need for additional 
equalization storage beyond that afforded by the Proposed Project.  However, given the size and 
constraints of the District’s WWTP property, this would require development of off-site storage facilities, 
which would likely result in greater environmental effects, prohibitive costs, and infeasible operation 
requirements (Section 5.3.2 of the Draft EIR).  At this time, the District could not acquire additional lands 
for the development of equalization storage without imposing significant additional costs on District 
ratepayers.  It should be noted that development of the Proposed Project would not preclude the future 
development of off-site storage facilities should they become feasible in the future. 
 

RESPONSE P3-6. 

Please refer to Response P1-4 for a discussion of the potential for impacts resulting from landslide 
events, and Response P1-5 for a discussion of the potential for damage to the Basin liner as a result of 
fluctuations in groundwater levels. 
 

RESPONSE P3-7. 

Comment noted.  Section 2.7.3 and Impact 3.3-3 of the Draft EIR describe the process for remediation of 
the basin following storage of untreated or partially treated wastewater.  As described therein, following 
removal of untreated or partially treated wastewater from the basin, the basin would be re-filled with 
treated effluent from the plant, which would be drained and fully treated a second time before being 
discharged or used for recycled water irrigation.  This process would ensure that any subsequent treated 
effluent stored in the basin pending discharge to the Russian River or recycled water irrigation would be 
fully treated prior to discharge or use for irrigation.   
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RESPONSE P3-8.  

Please refer to Response P3-5 for a discussion of the need for additional capacity beyond that afforded by 
the Proposed Project. The District agrees that the Proposed Project would help address peak flow periods, 
and will seek off-site storage facilities if feasible. 
 

RESPONSE P3-9. 

Comment noted.  The reference to “untreated effluent” has been corrected to “untreated or partially 
treated wastewater.”  Please refer to text revisions to Section 2.7.3 in Chapter 4.0 of this Response to 
Comments document.    
 

RESPONSE P3-10. 

Refer to Response P1-5 for a discussion of the potential for damage to the basin liner as a result of 
fluctuations in groundwater levels.  As discussed therein, damage to the basin liner as a result of 
buoyancy forces from fluctuations in groundwater levels would be avoided through design and control 
measures in the final engineering design.  Because these measures would prevent damage to the basin, the 
potential for impacts to groundwater quality would be avoided.   
 

RESPONSE P3-11. 

Comment noted.  Please refer to Response A1-1. 

 

RESPONSE P3-12. 

Evapotranspiration is a collective term that includes both water discharged to the atmosphere as a result of 
evaporation from the soil and surface-water bodies and as a result of plant transpiration.  The Proposed 
Project design does not allow for treated, partially treated, or raw wastewater to come in contact with 
surrounding soil or plant species.   
 
Evaporation of compounds present in water stored in the basin would depend on the relative vapor 
pressure of those compounds.   Storage of untreated wastewater in the basin would occur on a temporary 
emergency basis during periods of prolonged or intense precipitation or river flooding. Weather 
conditions during these periods would result in minimal evaporation rates.  Additionally, relatively low 
concentrations of toxins present in the stored water, combined with dilution in the atmosphere and the 
distance to sensitive receptors, would ensure that impacts related to evaporation would be minimal and 
less than significant.   
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RESPONSE P3-13. 

Current vector control techniques and protocols at the District’s WWTP would also be applied to the 
proposed equalization basin facility.  The project site falls under the jurisdiction of the Marin/Sonoma 
Mosquito and Vector Control District, located at 595 Helman Lane; Cotati, California 94931-9736. 
 

RESPONSE P3-14. 

Comment noted.  Pursuant to CEQA requirements, the scope of environmental impact reports is limited to 
physical changes to the environment that could occur as a result of a project.  Therefore, economic 
impacts are analyzed only to the extent that they would result in physical environmental consequences.  
As it is not expected that the economic impacts of the Proposed Project would result in physical 
environmental changes, a detailed cost analysis is not required for the environmental evaluation included 
within the scope of this EIR.   
 
 
LETTER P4:   ELLISON FOLK, SHUTE, MIHALY & WEINBERGER, (OCTOBER 2, 

2007) 
RESPONSE P4-1. 

Comment noted.  Neither the comments received on the Draft EIR nor the responses thereto indicate new 
significant impacts or significant new information that would require recirculation of the Draft EIR 
pursuant to CEQA Guidelines Section 15088.5.   
 

RESPONSE P4-2. 

Comment noted.  The purpose and need, as well as the objectives of the Proposed Project are discussed in 
Sections 2.5 and 2.6 of the Draft EIR, respectively.  As discussed therein, the objectives of the Proposed 
Project are to improve the WWTP’s ability to serve the District during periodic flood events that exceed 
the facility’s treatment and disposal capacity in the most cost efficient manner through utilization of the 
District’s existing resources.  Nothing about the Proposed Project is “internally inconsistent” with these 
objectives, or the purpose and need of the Proposed Project.  The long-term solutions report prepared by 
the District in response to Cease and Desist Order 98-57 identifies the need for increased equalization 
storage; it does not specify a minimum quantity of equalization storage.  Neither the Cease and Desist 
Order nor CEQA prohibits the District from approving a project unless it would completely and 
permanently correct all potential problems, at whatever cost.  The District agrees that increased 
equalization storage beyond that afforded by the Proposed Project would further improve its ability to 
prevent unpermitted discharges during large storm events.  Please refer to Response P3-5 for a discussion 
of consideration of increased storage capacity alternatives.  Development of the Proposed Project would 
not preclude the future development of off-site storage facilities should these alternatives become feasible 
in the future.  
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RESPONSE P4-3. 

The comment is incorrect.  Please refer to Response P3-1.  As explained therein, the projects identified 
by the commenter are not “clearly a single project” nor “clearly designed to achieve the same purpose”.  
In fact, they are separate projects designed to address distinct purposes and needs. The Proposed Project 
would not “regionalize” the WWTP and, as noted in Comments P03-4 and P04-8, would not allow for 
increased capacity or growth. 
 
RESPONSE P4-4. 

Comment noted.  Specific comments provided in the letter submitted by Jane Nielsen are addressed 
within Responses P1-1 through P1-6.  The Draft EIR accurately describes existing geologic and other 
conditions.  
 
RESPONSE P4-5.  

Comment noted.  Please refer to Response P1-3 and Response P1-4 for a discussion of the potential for 
impacts resulting from landslides and seismic events.   
 

RESPONSE P4-6. 

This comment is incorrect.  The Draft EIR does not “blithely assum[e]” that any impacts would be less 
than significant.  As stated in Section 3.3.2 of the Draft EIR, groundwater levels have been observed at a 
depth of approximately 5 to 13.5 feet below existing grade.   The bottom of the basin would be located at 
or above the estimated groundwater elevation.  As recommended in the Feasibility Study for the Proposed 
Project (HDR, 2005), groundwater sampling will occur during the final design period of the storage basin 
to verify the appropriate design of the basin.  Refer to Response P1-5 for a discussion of the potential for 
damage to the basin liner as a result of fluctuations in groundwater levels.  As discussed therein, damage 
to the basin liner as a result of buoyancy forces from fluctuations in groundwater levels would be avoided 
through design and control measures in the final engineering design.   
 

RESPONSE P4-7. 

Comment noted.  Please refer to Response P3-7. 
 

RESPONSE P4-8. 

The comment is incorrect.  As discussed in the Draft EIR and Response P3-1, the Proposed Project is not 
part of a larger plan to expand the WWTP’s treatment capacity.  Issues regarding potential growth-
inducing and cumulative impacts are discussed in Chapter 4.0 of the Draft EIR.  The Draft EIR agrees 
with the commenter that the Proposed Project is not growth inducing in itself.  As stated under Impact 
4.2-9 of the Draft EIR, because implementation of the Proposed Project would not facilitate additional 
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hookups, expand the service area, or otherwise induce growth, the project’s contribution to impacts 
associated with growth inducement would not be cumulatively considerable.  
 

RESPONSE P4-9. 

Comment noted.  In accordance with CEQA Guidelines Section 15126.6, Chapter 5.0 of the Draft EIR 
considered a range of reasonable alternatives that could feasibly attain most of the basic objectives of the 
Proposed Project and would substantially lessen one or more of the projects significant environmental 
effects.  In the process of identifying appropriate project alternatives, several options were considered but 
eliminated from further consideration due to their inability to achieve the basic objectives of the Proposed 
Project and/or reduce environmental effects, as discussed in Section 5.3 of the Draft EIR.  These 
alternatives included an increased capacity storage basin on the WWTP property and off-site storage 
alternatives.  These alternatives were determined to be infeasible and eliminated from detailed 
consideration.  CEQA Guidelines Section 15126.6(f)(3) states that “An EIR need not consider an 
alternative whose effect cannot be reasonably ascertained and whose implementation is remote and 
speculative.”  In addition to being infeasible, such alternatives would result in biological and other 
impacts, increased costs to ratepayers, and claims that the District is trying to “regionalize” the WWTP 
and induce growth. 
 
The assessment of project alternatives presented in Chapter 5.0 presents the detail necessary to present 
decision makers with a reasoned choice.  This assessment focuses on the “comparative merits of the 
alternatives” with respect to the Proposed Project, as stipulated in CEQA Guidelines Section 15126.6(a).  
Conclusions of this analysis are summarized in Table 5-1 and the environmentally superior alternative is 
identified in Section 5.5.  It was determined that Alternative B, the earthen basin with retaining wall, is 
the environmentally superior alternative that meets the basic objectives of the Proposed Project as it 
would provide more storage capacity, further reducing the potential for impacts as a result of unpermitted 
discharges to the Russian River.  However, this alternative would not have an appreciably lesser impact 
than the Proposed Project, since the potential effects of the latter can all be reduced to less than significant 
levels through the implementation of mitigation measures. 
 

RESPONSE P4-10.  

Neither the comments received on the Draft EIR nor the responses thereto indicate new significant 
impacts or significant new information that would require recirculation of the Draft EIR pursuant to 
CEQA Guidelines Section 15088.5.   
 

RESPONSE P4-11. 

Comment noted.  Please see Response P3-2.  
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LETTER P5:   NORTHROP SCIENTIFIC INSTITUTE (SEPTEMBER 13, 2007) 
RESPONSE P5-1 

Comment noted.  The commenter’s accusations concerning illegal activity are false. 
 
LETTER P6: ELLISON FOLK, SHUTE, MIHALY & WEINBERGER, (NOVEMBER 27, 

2007) 
RESPONSE P6-1 

Comment noted.  The comment letter is addressed in Response P6-2 below. 
 

RESPONSE P6-2 

Please see the February 2008 technical memorandum prepared by Giblin Associates included as 
Attachment A to this Response to Comments document for a detailed response to this comment letter.  In 
summary, the deep-seated landslide depicted on published maps as possibly existing on the south slopes 
of Neeley Hill was evaluated by a Certified Engineering Geologist who concluded that the landslide did 
not exist and, as depicted, would not project into the proposed equalization basin site.  The preparers of 
the technical memorandum concurred in this finding based on their own reconnaissance of the site and 
nearby slopes.  Therefore, a slope stability analysis would be unwarranted.  Mitigation measures 
recommended in the February 2008 memorandum have been incorporated into the EIR to further reduce 
the potential for adverse effects resulting from debris flow hazards.  Please refer to text changes to 
Section 3.2, Impact 3.2-2 and Mitigation Measure 3.2-2 of the Draft EIR in Chapter 4.0 of this 
Response to Comments document. 
 
The Draft EIR preparers agree that peer reviewers must not have a bias against a proposed project, 
participating consultants, or proposing agency.  The commenter’s statement that Sonoma County does not 
require peer review before granting permits is incorrect.  The commenter’s inclusion of a large 
photograph of the La Conchita landslide is unwarranted. 
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CHAPTER 4.0 
TEXT REVISIONS TO THE DRAFT EIR 

4.1  INTRODUCTION 

The following corrections/edits have been preformed to the text of the Draft EIR since the public release 
in August of 2007.  The corrections made by the EIR authors include:  corrections that will improve the 
clarity of writing, grammatical errors, and consistency errors.  Additional corrections or clarifications 
have been made based off requests by commentors, or an update to information based in the Draft EIR.  
Text that has been deleted from the EIR will be marked in this chapter as a strikeout (deleted text), while 
new text will be labeled with an underline (new text).   
 
The changes that have been made are shown in a sequential order by which they appear in the Draft EIR. 
 

4.2  TEXT REVISIONS 

 
The first paragraph of Section 2.7 on page 2-7 of the Draft EIR has been revised as follows: 
 

The Proposed Project would consist of the construction, operation, and maintenance of an earthen 
equalization basin and appurtenant structures within the existing boundaries of the WWTP 
(Figure 2-5).  The proposed equalization basin would measure approximately 250 feet long and 
150 feet wide, and include earthen embankments up to 30 feet high at the down slope end.  
Graded exterior slopes would be covered in riprap, erosion control blankets (such as jute mesh), 
or dense, deep-rooted ground cover.  Interior slopes would be lined with an impervious material.  
The equalization basin would have a nominal capacity of 3.5 million gallons and, at that capacity, 
would require the importation of approximately 352,000 cubic yards of earthen material for 
construction of the embankments and approximately 3,000 cubic yards of gravel for geopiers, and 
the exportation of approximately 8,000 cubic yards of excavated material.  A pump station would 
be constructed adjacent to or within the equalization basin to pump the wastewater to the 
headworks (front end) of the treatment plant as treatment capacity becomes available or as upset 
conditions are resolved.  Pumps would be located below grade inside a covered wet well and 
would have the capacity to drain the basin in one day. 
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Section 2.7.2 on page 2-9 of the Draft EIR has been revised as follows: 
 

Construction of the equalization basin would involve site clearing, excavation, earth movement, 
embankment construction, and hydro seeding.  Approximately 3,000 cubic yards of soil would be 
excavated from the site.  If suitable, this soil would be used to construct the basin’s 
embankments.  It is anticipated that organic debris found during geotechnical investigations 
would require the additional removal of approximately 8,000 cubic yards of material from the 
site, since this material would be unsuitable for embankment construction.  Removal of excavated 
material would require approximately 800 ten yard truck trips (approximately 1,600 one-way 
trips). Completion of the levee would require importation of approximately 352,000 cubic yards 
of fill material.  Transport of fill material would require an estimated 3,5200 ten-yard truck 
deliveries (approximately 7,000 one-way trips).  Construction of the geopiers to stabilize the 
basin would require the importation of approximately 3,000 cubic yards of gravel.  Importation of 
gravel to construct geopiers would require approximately 300 ten yard truck trips (approximately 
600 one-way trips).  Project construction would require relocation of various on-site pipes and 
utilities, including, but not limited to, raw sewage force mains, recycled water irrigation mains, 
and tertiary treated water outfall piping (Figure 2-6).    The total number of trips required for 
import and export of materials for construction of the proposed project is estimated to be 
approximately 4,600 ten-yard truck round-trips (or approximately 9,200 one-way ten yard truck 
trips). 
 

The second paragraph of Section 2.7.3 on page 2-9 of the Draft EIR has been revised as follows: 
 

2.7.3 OPERATIONS  

During periods of high influent flow to the WWTP, the proposed equalization basin may be used for the 
temporary storage of untreated or partially treated wastewatereffluent.  Untreated or partially treated 
effluent wastewater would be diverted to the basin from Aeration Pond 3 when the plant reaches 
maximum treatment capacity.  Untreated or partially treated effluent wastewater would be stored in the 
proposed basin on a temporary emergency basis.  Upon resumption of normal operations, untreated 
effluent or partially treated wastewater would be sent back through the treatment plant for treatment and 
eventual disposal.  Remediation of the proposed basin after the storage of untreated or partially 
treatedeffluent wastewater would involve filling the basin with treated effluent from the WWTP, and then 
transferring this effluent back to the plant for re-treatment  
 
Section 2.7.5 on page 2-11 of the Draft EIR has been revised as follows: 
 
Construction of the equalization basin is projected to begin in late 20122008 and last for approximately 
nine months.  Construction would be limited to daytime hours between 7:00 A.M. and 7:00 P.M.  The 
equalization basin would be operational in Winter 2013Fall 2008.  
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The discussion of “Geology” in Section 3.2.2 on page 3.2-1 of the Draft EIR has been revised as follows: 
 

The project area is underlain primarily by the Franciscan and Merced  formations.  The 
Franciscan formation underlies the Russian River basin.  It is a heterogeneous1 mass of 
sedimentary, volcanic, and metamorphic rocks, and is highly fractured and deformed by folding, 
faulting, and metamorphism2.  The Franciscan formation is generally highly unstable, due largely 
to the presence of small to very large faults and shear zones3.  It contains shale inter-bedded with 
more massive rocks, and serpentinite is common.  It is widely unstable and erodible, resulting in 
common landslides, stream bank erosion, and soil creep.  The Franciscan formation formed in the 
Jurassic-Cretaceous age approximately 60 to 150 million years ago (CGS, 2006a).  Many ridges 
in western Sonoma County, including the project site, are underlain by the Merced formation.  
This formation consists of coarse to fine marine sediment containing areas of clay, pebbles, and 
shells.  The Merced  formation overlays the Franciscan formation and was created in the Pliocene 
to early Pleistocene around 1.2 to 1.6 million years ago (Clifton et al., 1987). 
 

The last paragraph of the discussion of “Soils” in Section 3.2.2 on page 3.2-2 of the Draft EIR has been 
modified as follows: 
 

Test borings of soils underlying the project footprint were undertaken to evaluate the depth and 
nature of underlying soils and material at the proposed project site.  The detailed results of these 
borings are presented in Attachment B to the Final EIR.  The borings indicateds low to moderate 
strength to a depth of approximately 30 feet below ground surface.  Consolidation testing 
indicateds that the soils would be subject to significant settlement under the stress of new loads or 
fills.  Furthermore, organic debris was observed in several of the test borings with depths up to 20 
feet (Giblin Associates, 20076).  
 

The discussion of “Liquefaction” in Section 3.2.2 on page 3.2-6 of the Draft EIR has been modified as 
follows: 
 

Liquefaction and Lateral Spreading 

When subjected to energy associated with the shaking intensity of a considerably sized 
earthquake (MMI VIII and above), certain soils when saturated with water may lose their solid 
structure and act as liquids.  Ground subject to liquefaction may sink or pull apart.  Soils 
comprised of sand and sandy loams, in areas with high groundwater tables or rainfall, are subject 
to liquefaction during intense seismic shaking events.  According to the Association of Bay Area 

                                                 
1 Heterogeneuos refers to a varied composition or mixture of elements. 
2 Metamorphism is the process by which pressure and temperature alter the mineral content, chemical composition, 
and structure of solid rock. 
3 A shear zone is an area of weakness, similar to a fault, but consisting of several parallel displacement zones usually 
over a greater width than a single fault. 
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Governments (ABAG), the project site has a very high potential for liquefaction to occur during 
these strong seismic events.  Test borings of the soil underlying the project footprint substantiated 
this classification of the site.  The test borings indicated loose, sandy soils are located underneath 
the project footprint, and groundwater was encountered at 7 feet below ground surface (Giblin 
Associates, 20076).  Strong ground shaking on sites with slopes can also result in lateral 
spreading and soil lurching, which is essentially a horizontal slumping of soils generally 
downslope.  
 

The discussion of “Landslides” in Section 3.2.2 on page 3.2-6 of the Draft EIR has been modified as 
follows: 

 

LANDSLIDES 

Landslides occur in Sonoma County during episodes of high-intensity, long-duration rain events 
in areas that have steep slopes, and weak soils devoid of vegetation.  Due to the weak and 
deformed nature of the Franciscan rocks in the project area; the Coast Range is prone to deep 
weathering and development of thick overlying soils.  These thick soils create excess weight, 
especially when wet, and are prone to landslides.  In 1998, a substantial landslide destroyed 
several homes and forced the evacuation of 130 homes in Rio Nido, which is located 
approximately 3 miles northeast of the District’s treatment plant.  In the same year, a mudslide 
originating on private property north of the WWTP deposited approximately 175 cubic yards of 
mud and debris within the WWTP property.  This mudslide was caused by the large flood event 
discussed in Section 2.4 that forced the District to discharge untreated wastewater to the Russian 
River, resulting in Cease and Desist Order 98-57.  The District has evaluated the area where the 
landslide occurred on the WWTP property for potential damage and constructed a small retaining 
wall to shield the facilities from future potential debris flows (HDRGiblin, 20052002).  This area 
is located on the western eastern side of the WWTP, northeast and outside of the proposed 
location for the equalization basin.   

 
The WWTP property has also experienced a number of small debris flows that affected access 
roads and an effluent storage pond located east of the current project site.  In 2006, heavy rains 
caused a debris flow that washed 5 to 6 feet of material on to the WWTP property and a minor 
landslide on Neeley Road.  Test borings on the project site indicate the presence of organic 
materials that may be the result of an organic debris pit, or evidence of past debris flows.  A 
relatively steep, seasonal drainage ascends the south slopes of Neeley Hill north of the proposed 
equalization basin location. Upslope from the WWTP’s main access road is a narrow drainage 
that is bound by steep slopes and filled with colluvium containing numerous boulders and 
cobbles. At the project site, the colluvium is significantly less coarse and is composed 
predominantly of gravel, sand and silt. The composition of the colluvium, the configuration of the 
topography at the pond site, and the history of small debris flows in the project vicinity indicate 
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that the north end of the proposed pond is located at the lower end of an alluvial fan. The fan was 
apparently formed by sediment from both debris flow and sediment-laden runoff outwashing 
from the drainage (Attachment A of the Final EIR). 

 
Impact 3.2-2 in Section 3.2.4 on pages 3.2-11 and 3.2-12 of the Draft EIR has been revised as follows: 

 
Impact  

3.2-2 Implementation of the Proposed Project would expose structures to seismic hazards 
and geologic resources that may be adversely impacted by seismic events.  Less than 
Significant with Mitigation. 

 
Surface Rupture 
The project site is more than 8 miles from the nearest active fault identified in 
conjunction with the Alquist-Priolo Earthquake Fault Zoning Act.  The Proposed Project 
is thus unlikely to be affected by surface rupture and would not increase risks of surface 
fault rupture.  This impact is less than significant. 
 
Seismic Ground Shaking and Ground Failure 
The project could be subject to adverse effects from seismic events.  Numerous active 
and potentially active faults are within 20 miles of the project site.  Movement along one 
or more of these faults is likely to create ground shaking on the project site.  In a 50-year 
period, USGS models of seismic hazard predict a 10 percent chance of ground shaking to 
be greater than 0.4g.  As noted in Section 3.2.2, the soil underlying the project footprint 
has the potential to experience liquefaction or lateral spreading during episodes of 
significant seismic ground shaking intensity.   
 
However, the equalization basin has been designed to withstand the effects of expected 
seismic events.  Geotechnical measures recommended as part of geotechnical 
investigation reports (Attachment B of the Final EIR) to reduce the potential for serious 
damage to structures from strong earthquake ground motions (not related to liquefaction) 
would be incorporated into the project design. These measures include grading 
techniques such as removing weak highly compressible soils and replacing them with 
properly compacted fill, constructing embankments at appropriate slope inclinations, 
proper placement and compaction of fill, and subdrainage to prevent excessive pore 
pressures beneath fills and buttresses. In addition, estimated peak ground accelerations 
with a probability of exceedance of 10 percent in 50 and 100 years have been provided to 
support the structural engineering design of the project. 
 
As discussed in Section 2.7.1, the Proposed Project would likely include the installation 
of an impact intermediate foundation system or similar reinforcement mechanism.  These 
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systems improve structural performance during seismic events over conventional 
foundation methods.  Furthermore, the system that acts as a deep ground treatment 
reducing the potential for liquefaction and lateral spreading during seismic events.  Deep 
ground modification techniques improve structural performance during seismic events 
over conventional foundation methods through reinforcement of poor soils, including 
loose sands, silts, mixed soil layers, uncontrolled fill and soils below the ground water 
table.  Specifically, the impact intermediate foundation system uses densely compacted 
sections of crushed rock in a 2 to 3 foot diameter cavity of varying depth.  The crushed 
rock is rammed into place, increasing the lateral stress handling capabilities and 
improving the soil characters surrounding the impact intermediate foundation system, and 
resulting in better foundation settlement control and greater bearing pressures for the 
basin.  Additionally, as a standard measure discussed in Section 2.7.4, an emergency 
response plan would be developed that would identify standard procedures in the event of 
a seismic event causing substantial damage to the equalization basin.  Through project 
design elements that would improve structural performance during seismic events and the 
preparation of an emergency plan, potential impacts associated with failure of the 
equalization basin would be considered less than significant.  
 
Landslides 
Although tThe project site is surrounded by an area with thehas a potential for landslides 
as evidenced by past debris flow events on the WWTP property.  , the To address this 
potential hazard, the District has evaluated the site of the 1998 landslide for potential 
damage from that could occur from future landslides and constructed a retaining wall 
designed to shield the facilities from potential debris flows originating from the same 
area as the 1998 landslide, which represents the most significant landslide event on the 
District’s property.  This area is located north of the clarifiers, northeast and outside of 
the proposed project site.  This retaining wall would reduce the potential for landslides on 
upslope hills to enter the treatment plant facilities. A two-story facility operations 
building is located between the area of the landslide and the location of the proposed 
equalization basin. As such, a debris flow originating in this drainage would not reach the 
equalization basin.  Additionally, the earthen embankments of the equalization basin are 
designed to be approximately 5 feet tall on the upslope side of the basin, and would 
function as a berm or barrier preventing minor debris flows from entering the basin cavity 
and displacing stored treated effluent or sewage.  After incorporation of the 
recommended mitigation measures, Tthis impact would be reduced to is less than 
significant. 

 

Mitigation Measure    

None required. 
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3.2-2 The District shall implement the following measures to reduce the debris-flow hazard to 
the project: 

- Construct drainage improvements to the access road that ascends the south side of 
Neeley Hill to prevent roadway runoff from entering the drainage that affects the 
project area. 

- Construct debris catchment structures that would intercept debris before it reaches the 
basin and/or plant access road.  Catchment shall be accomplished utilizing debris 
fences, retaining walls or soil and/or rock berms located in a manner that would 
intercept and retain sediment.  Equipment access to the catchment structures shall be 
provided to facilitate periodic debris removal and maintenance. 

- Construct debris-flow deflection structures in a manner that redirects runoff and 
sediment around the equalization basin. This shall be accomplished utilizing earthen 
berms that are part of the equalization basin design. A well defined debris pathway or 
runout channel shall be provided for debris diverted along the east side of the 
equalization basin embankment that redirects debris away from other site facilities.  

 

Impact 3.3-4 in Section 3.3 on pages 3.3-15 and 3.3-16 of the Draft EIR has been revised as follows: 

Impact 

3.3-4 During operation of the Proposed Project, seasonal variations in groundwater levels 
could result in groundwater elevations above the base level of the equalization basin 
bottom.  The pressure of groundwater on the basin liner could compromise the 
structural integrity of the reservoir, resulting in co-mingling of treated, partially 
treated, or untreated wastewater with groundwater.  Less than Significant. 

The storage of untreated, partially treated, or treated wastewater in the equalization basin 
could contaminate groundwater resources if high groundwater seeps into the basin, or if 
wastewater seeps into the groundwater table through the soil of the earthen equalization 
basin.  As described in the project description, the earthen basin would be lined with an 
impermeable liner material, such as polypropylene.  Average groundwater levels would 
be below the bottom of the proposed basin. Under normal conditions, the liner would 
prevent co-mingling between groundwater and wastewater, and no impacts to 
groundwater would occur.  However, unusually high groundwater levels above the depth 
of the basin liner resulting either from prolonged or intense precipitation or river flooding 
could create a potential for buoyancy forces to result in structural damage to the 
equalization basin liner. It should be noted that buoyancy forces would only be expected 
in the anomalous situation when groundwater levels rise above the levels of effluent 
being stored in the basin.  In the anomalous situation that groundwater levels rise above 
the depth of the liner, structural damage could occur to the liner.  Groundwater pressure 
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could build until the liner fails and co-mingling of wastewater and groundwater occurs.  
Nevertheless, the potential for groundwater fluctuations and the resulting effect on the 
reservoir liner would shall be considered in the final engineering design of the 
equalization basin. As described in the feasibility study (HDR, 2005) and Attachment A 
of the Final EIR, the final engineering design shall include design features and controls 
that eliminate the potential for structural damage to the liner from anomalous 
groundwater fluctuations.   These design features and controls shall include a specific 
schedule for monitoring of groundwater levels, and pressure-relief valves and perimeter 
drainage trenches to decrease hydrostatic pressure.  Additional design features may be 
incorporated into the final design if necessary to meet the standard identified above, i.e. 
the elimination of the potential for structural damage to the liner.  The inclusion of such 
measures constitutes standard engineering practice, and was contemplated and intended 
as part of the first feasibility study.  Therefore, this impact is considered less than 
significant.   
Specific designs and controls would be implemented that would eliminate the potential 
for damage to the basin liner.  Potential design features that could be employed to reduce 
adverse effects of high groundwater include drainage blankets beneath the basin liner, 
perimeter pumps to temporarily decrease hydrostatic pressure, perimeter drainage 
trenches, and a specific schedule for monitoring of groundwater levels.  These design 
features are standard engineering practice.  and will be incorporated into the final design.  
Therefore, this impact is considered less than significant.   

 
Impact 4.7.1 on page 3.7-5 of the Draft EIR has been corrected to read: 
 

Impact 

4.7.13.7-1  During construction of the Proposed Project, large vehicle traffic would increase 
compared to the existing traffic load on SR-116 and Neeley Road.  The temporary 
increase in traffic on Neeley Road Ccould result in inadequate private, public, and 
municipal access to the surrounding community.  Less than Significant with 
Mitigation. 

 
Impact 4.7.2 and Mitigation Measure 3.7-2 in Section 3.7 on pages 3.7-6 and 3.7-7 of the Draft EIR 
have been revised as follows: 
 

Impact 

4.7.2 3.7-2 The temporary increase in large vehicle traffic related to construction activities 
of the Proposed Project could result in accelerated deterioration of portions of 
Neeley Road.  Less than Significant with Mitigation. 
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The Proposed Project would not change the design of existing roadways and does not 
include any operational features that would impact traffic or increase hazards.  However, 
large truck traffic associated with the import and export of material for the construction 
of the basin could accelerate the deterioration of the roadway surface due to the high 
number of trips.  It is projected that during the construction period, approximately 46 
round-trip truck trips per day (92 one-way) would be required for the import of materials 
Monday through Friday for a period of approximately 20 weeks.  This would result in a 
total of 4,600 round-trip truck trips for the project (9,200 one way).  Further deterioration 
of Neeley Road could result in safety hazards due to the already poor conditions of this 
roadway.  Additionally, an existing timber deck viaduct limited to legal loads may not be 
able to withstand the amount of truck traffic generated by project construction.  This is 
considered a potentially significant impact. 

  
Mitigation Measure 

3.7-2a Implement Mitigation Measure 3.7-1e. 
 
3.7-2b  The District shall maintain the roadway to meet all Sonoma County Transportation and 

Public Works Department (TPW) safety standards during construction.  The District and 
TPW shall execute an agreement prior to commencement of construction activities 
outlining roadway repair measures and traffic control measures to avoid structural 
damage to the timber deck viaduct.  These measures shall include, but are not limited to 
the following: 

 
o A minimum of 20′ of roadways shall be cleared of brush and tree limbs for trucks. 
o Centerline striping shall be placed prior to commencement of work and replaced after 

placement of an asphalt concrete overlay. 
o One lane traffic control system at viaduct crossing. 
o Asphalt construction repairs to maintain Neeley Road during construction. 
o Asphalt concrete overlay along portions of Neeley Road damaged by the project prior 

to the winter season following construction. 
 

3.7-2c Construction traffic over Neeley Road will be limited to June 1 through October 15 to 
avoid operating over saturated pavements, unless dry conditions exist such that 
construction traffic would result in no damage to the roadway.  No construction traffic 
will use Neeley Road before June 1 or after October 15 without approval from TPW, the 
agency with jurisdiction over Neeley Road. 
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Significance After Mitigation 

Implementation of recommended mitigation measures would ensure compliance with regulations 
intended to minimize adverse impacts to roadways.  Additionally, recommended mitigation 
would ensure that roadway repair and traffic control measures would be in place to prevent 
potentially hazardous roadway conditions and structural damage to the timber deck viaduct.  
Therefore, after mitigation, potential impacts associated with deterioration of Neeley Road would 
be less than significant. 

 
The discussion of short-term cumulative traffic related impacts in Section 4.2.2 on page 4-8 of the Draft 
EIR has been revised as follows: 
 

Traffic 

Concurrent development of the Proposed Project and other relevant projects identified in Table 
4.2-1 would temporarily increase traffic on local roadways, thereby increasing potential safety 
hazards and design stress.  Construction-related traffic impacts from the Proposed Project would 
occur primarily along Neeley Road, the primary access road to the WWTP.  The UV Disinfection 
Project, IRBR Project and WR Project would have similar impacts on Neeley Road during their 
construction phases.  Concurrent development could cause cumulatively significant impacts along 
Neeley Road.  Implementation of Mitigation Measure 3.7-1, however, would reduce potential 
impacts associated with construction related traffic from the Proposed Project by requiring 
coordination with public transportation and emergency service providers, and ensuring 
construction traffic would comply with California Vehicle Code Sections relating to vehicle 
width and height.  Additionally, construction traffic would be limited to non-peak hour traffic 
times to the extent feasible.  Similar mitigation measures would also be required for the UV 
Disinfection Project, IRBU Project and WR Project.  Additionally, an existing timber deck 
viaduct on Neeley Road may not be able to withstand the amount of truck traffic generated by 
project construction in combination with cumulative developments.  Mitigation Measure 3.7-2 
would require the District and Sonoma County Transportation and Public Works Department 
(TPW) to execute an agreement prior to commencement of construction activities outlining 
roadway repair measures and traffic control measures to avoid structural damage to the timber 
deck viaduct and to ensure TPW safety standards are met during construction.   As such, the 
project’s contribution to cumulative traffic related impacts from construction activities would not 
be considerable. 

 
The fourth sentence relating to air quality impacts on page 4-9 in Section 4.2.2 of the Draft EIR has been 
revised as follows: 
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Mitigation Measure 4.8-13.8-1 has been recommended for the Proposed Project to reduce 
potential air quality impacts associated with criteria air pollutant emissions to less than significant 
levels.   

 
Mitigation Measure 4.2-1 in Section 4.2.2 on page 4-9 of the Draft EIR has been revised as follows: 
 

Mitigation Measures 

4.2-1 Implement the following mitigation measures identified in Chapter 4.0 of this EIR: 
 

• Water Resources, Mitigation Measure 3.3-1 
• Biological Resources, Mitigation Measures 3.5-2, 3.5-4, 3.5-5, and 3.5-6 
• Noise, Mitigation Measure 3.6-1 
• Traffic, Mitigation Measures 3.7-1 and 3.7-2  
• Air Quality, Mitigation Measures 3.8-1 

 
Impact 4.2-2 and Mitigation Measure 4.2-2 in Section 4.2.2 on page 4-9 and 4-10 has been revised as 
follows: 
 

Impact  

4.2-2 The Proposed Project, along with implementation of additional wastewater and 
water resource projects, could lead to long term impacts associated with upset 
conditions from structural damage or collapse of facilities resulting from ground 
shaking or surface fault rupture during major earthquakes on nearby active faults.  
Less than Significant with Mitigation. 

 
Failure of slopes and settlement could occur beneath proposed facilities at the WWTP 
site and other project areas, resulting in structural or mechanical damage and secondary 
effects related to water release.  The Proposed Project would result in the development of 
an earthen equalization basin that could potentially be impacted during a seismic event.  
Implementation of the UV Disinfection Project, IRBR Project and WR Project would 
also result in the development of facilities that could result in upset conditions during a 
seismic event.  Failure of these facilities could result in a significant release of untreated 
and treated wastewater into the Russian River watershed.   
 
The Proposed Project would be required to comply with design measures established by 
the American Water Works Association (AWWA) for treatment and conveyance 
infrastructure design and construction.  Moreover, as described in Section 2.7.1, the 
Proposed Project includes the installation of an impact intermediate foundation system to 
improve the structural performance of the equalization basin during seismic events.  
Additionally, as described in Section 2.7.4, the District would prepare an emergency 
response plan for failure of the proposed facilities at the WWTP during a seismic event.  
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Compliance with standard design practices established by the AWWA and 
implementation of recommended mMitigation mMeasures 3.2-2 would reduce impacts 
associated with upset conditions resulting from ground-shaking or seismic events to a less 
than cumulatively considerable level.  Therefore, the project’s contribution to this impact 
would not be cumulatively considerable.   

 

Mitigation Measure  

None required.  

4.2-2 Implement Mitigation Measure 3.2-2. 

 
The discussion of traffic related impacts resulting from Alternative B in Section 5.4.2 on page 5-10 of the 
Draft EIR has been revised as follows: 
 

Traffic  

Construction activities associated with Alternative B would generate traffic that could result in 
short-term impacts to residences, businesses and public service providers along Neeley Road.  
Additionally, construction related traffic could accelerate the deterioration of roadway conditions 
along Neeley Road.  The amount of construction related traffic generated by Alternative B would 
be similar to the Proposed Project, as the importation of fill material under Alternative B would 
require 3,300 truck deliveries, which is approximately 100 more than the Proposed Project.  This 
difference is considered marginal and would not significantly affect the level of impacts resulting 
from construction related traffic.  Therefore, because a similar amount of construction related 
traffic would occur under Alternative B, a similar level of traffic related impacts would occur 
under this alternative when compared to the Proposed Project. 

 
 
The following reference in Section 7.0 on page 7-3 of the Draft EIR has been revised as follows. 
 

Gibblon Giblin Associates, 20076.  PreliminarySupplemental Report, Soil Engineering 
Consultation, Russian River Equalization Basin, Sonoma County, California.  Prepared 
for Sonoma County Water Agency. January 15, 2007. 

 
The following references have been added to Section 7.0 of the Draft EIR: 

 
Giblin Associates, 1997.  Soil Investigation Report, Proposed Equalization Pond and Aeration 

Facility – Study Area B, Russian River County Sanitation District Disposal Expansion 
Project, Guerneville, California.  Prepared for Sonoma County Water Agency. April 29, 
1997. 
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Giblin Associates, 2002.  Geotechnical Investigation Report, Russian River Treatment Plant 
Expansion Project, Sonoma County, California.  Prepared for Sonoma County Water 
Agency. September 6, 2002. 
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Sonoma County Water Agency 
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Attention: Mr. Dale Roberts 

Subject: 

ii 
~ r o j ~  F~USSIAN RIVER CSD EQUALIZATION 
BASIN STORAGE PROJECT DEIR (Prelim.) 
70-1 3-7 #- 
Giblin Associates TW# 06/04-80 

Response to Comments from: 
Sebastopol Water Information Group (SWiG) 
Mr. Ray Waldbaum 

Russian River Equalization Basin DEIR 
Sonoma County, California 

This letter provides our response to comments provided by the Sebastopol Water 
Information Group (SWiG) and Mr. Ray Waldbaum concerning the Russian River County 
Sanitation District's proposed equalization basin project (RREQ Basin). SWiG provided 
comments on the Draft Environmental Impact Report (DEIR) for the proposed Russian River 
County Sanitation District's Equalization ~ a s i i ,  and their comments were provided in a letter 
dated September 20, 2007. Mr. Waldbaum's comments were provided in a letter dated 
November 19, 2007 titled "Geologic Peer Review, Russian River County Sanitation District 
Equalization Storage Basin Project." Mr. Waldbaum's letter was address to Jane E. Nielson of 
SWiG and provided to the Sonoma County Water Agency by Shute, Mihaly & Weinberger 
LLP in a letter dated November 27, 2007. We have divided our responses into two sections 
specific to the each of the two letters. 

Section 1 

Response to SWiG (September 20, 2007) conments on the Draft Environmental Impact 
Report (DEIR) for the proposed Russian River County Sanitation District's (RRCSD) 
"Equalization Basin. " 

Geologic Resources (Section 3.2) 

. . 
Comments under this subheading of the SWiG letter focused on the misidentification of 

the Wilson Grove Formation as the Merced Formation and the absence of the Wilson Grove in 
the RREQ basin site. The geologic unit under discussion is in fact termed the Wilson Grove 



GIBLIN 
ASSOCIATES . . 

Sonoma County Water Agency C O N S U L T I N G  
February 26, 2008 GEOTECHNICAL 
Page Two E N G I N E E R S  

Formation as stated in the comment and it is not known to be present at the project area. The 
misidentification of the geologic unit in the DEIR could well have resulted from the use of 
Sonoma County geology for planning maps which at the time of their publication in 1980 did 
not yet recognize the Wilson Grove as a separate, and significantly older unit from the Merced 
Formation. Because the Wilson Grove Formation is not present at the project site its 
misidentification should be of no consequence to the DEIR. 

The characterization of the site's soils as "Yolo sandy loam" is criticized as too 
simplistic. This soil classification was used in the DEIR to characterize soil drainage, erosion 
potential and runoff characteristics. From an engineering geologic standpoint, the site's soils 
generally occur in two geologic units, colluvium and alluvium. The colluvial soils are a poorly 
sorted mixture of soil and rock fragments present on project area slopes. Included in this unit 
are soil deposits produced by slope erosion, debris flow, rock fall and landsliding. Colluvium 
is typically thickest where it accumulates near the base of slopes, within drainage swales and 
where steep hillside drainages outwash onto the gently sloping river terraces to form alluvial 
fans. 

In contrast to colluviurn are alluvial soils that include the relatively well-sorted water- 
laid deposits of the Russian River. Alluvial soils underlie the gently sloping river terrace in 
the southern portion of the RREQ basin site. Alluvium includes silt, sand, gravel and clay 
strata. The alluvium is interpreted to interfinger with colluvium in the middle portion of the 
basin footprint. 

Seismicity and Shaking Intensities (p. 3.2-2 to 3.2-6) 

The SWiG comment provided in the first paragraph of this section implied that a 
potential exists for fault displacement to occur along shear zones within the highly deformed 
Franciscan Complex. In general a possibility exists for fault displacement to occur along 
nearly any weakness in the earth's crust including ancient shear zones, old faults and even 
through unfaulted ground. However as a practical matter, the development of a new fault or 
reactivation of a long-inactive fault is relatively uncommon and generally not a concern in site 
development. Rather, in California mitigation measures for fault surface rupture hazard are 
applied to active faults, that is those faults that have experienced displacement during the 
Holocene (past 11,000 years). The absence of active faults at the site indicate that the potential 
for fault surface rupture is very low and would not warrant further consideration in the DEIR. 
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I 

The comments in the second paragraph focus on liquefaction hazards and the potential 
for damage from strong earthquake shaking to " specially-designed structures. " The 
liquefaction hazards were recognized and characterized in the site-specific geotechnical 
investigations (Giblin, 1997 and 2007). As part of those investigations a variety of mitigation 
measures were provided to mitigate the liquefaction hazard including the following: 

Deep dynamic compaction 

Injection grouting 

Stone columns 

Deep displacement piers 

In general the mitigation measures listed above were intended to provide a list of soil 
improvement techniques that could be used to increase the density and strength of the site soils 
to reduce potential consolidation settlement of fill embankments and resist lateral spread and 
excessive liquefaction related settlement. The DEIR indicates that the proposed project will 
include the installation of an "Impact Intermediate Foundation System. " This system is a deep 
ground modification method that includes a series of drilled holes filled with compacted 
aggregate, increasing density and strength of surrounding soils and decreasing potential 
settlement and liquefaction risk. Provided the deep foundation system is properly designed and 
constructed, we judge that the risk of liquefaction and settlement would be satisfactorily 
reduced to a low level. During installation of the compacted aggregate piers, additional field 
testing would be needed to confirm that sufficient density of the adjacent soils is being 
achieved. 

Geotechnical measures were recommended as part of geotechnical investigation reports 
(Giblin 1997, 2007) to reduce the potential for serious damage to structures from strong 
earthquake ground motions (not related to liquefaction). Depending on the specific structure, 
the measures could include grading measures such as removing weak highly compressible soils 
and replacing them with properly compacted fill, constructing embankments at appropriate 
slope inclinations, proper placement and conlpaction of fill, and subdrainage to prevent 
excessive pore pressures beneath fills and buttresses. In addition seismic design criteria were 
provided and a probabilistic analysis was performed to estimated peak ground accelerations 
with a probability of exceedance of 10 percent in 50 and 100 years. The seismic criteria were 
provided to support the structural engineering design of project structures. 



ASSOCIATES 
Sonoma County Water ' ~ ~ e n c ~  C O N S U L T I N G  
February 26, 2008 GEOTECHNICAL 
Page Four E N G I N E E R S  

Landslides (p. 3.2-6 to 3.2-12) 

SWiG's comments in this section of this letter focus on the potential for debris flows 
originating on south-facing slopes above the site to displace and release contaminated waste 
water from the basin. The site has experienced a number of small debris flows in the past that 
have affected the plant access roads aid an effluent storage pond located east of the current 
project site. 

A relatively steep, seasonal drainage ascends the south slopes of Neeley Hill north of 
the proposed pond location. Upslope from the plant's main access road, where this drainage is 
narrow and bound by steep slopes, the drainage is filled with colluvium containing numerous 
boulders and cobbles. At the pond site the colluvium is significantly less coarse and is 
composed predominantly of gravel, sand and silt. The composition of the colluvium, the 
configuration of the topography at the pond site, and the history of small debris flows in the 
project vicinity indicate that the north end of the proposed pond is located at the distal end 
(lower) of an alluvial fan. The fan was apparently formed by sediment from both debris flow 
and sediment-laden runoff outwashing from the drainage. 

Measures to reduce the debris-flow hazard to the project could include a combination of 
measures including the following: 

Drainage improvements to an access road that ascends the south side of Neeley 
Hill and diverts road runoff into the drainage that affects the project area. 

Constructing debris catchment structures to intercept debris before it reaches the 
basin andlor plant access road. Catchment could be accomplished utilizing 
debris fences, retaining walls or soil andlor rock berms located in a manner that 
would intercept and retain sediment. Equipment access to the catchment 
structures should be provided in order to facilitate periodic debris removal and 
maintenance. 

Placement of debris-flow deflection structures in a manner that redirects runoff 
and sediment around the pond. This could be accomplished utilizing earthen 
berms or walls. A debris pathway or runout channel would have to be provided 
for debris diverted along the east side of the pond embankment. With some 
modification, the pond embankment as proposed could be modified to serve as a 
debris deflection and/or catchment structure. 
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Hydrology and Groundwater (p. 3.3-1 to 3.3-4) 

The SWiG comments pertain to high groundwater levels and their potential to damage 
the basin liner. Groundwater levels are suspected to be at or slightly below the bottom of the 
proposed basin. However, unusually high groundwater levels resulting either from prolonged 
or intense precipitation or river flooding could create a potential for buoyancy forces to affect 
the permeable pond liner. Consequently, lowering groundwater under the basin liner during 
periods of high groundwater may be necessary and would probably require an underdrain and 
sump or an active pump-type dewatering system. When necessary, discharged groundwater 
could be lifted and outlet either to the river terrace south of the pond or near the toe of the 
south embankment. It should be emphasized that liner buoyancy would be expected to occur 
only when high groundwater levels coincided with emptying of the basin. Because the basin is 
to provide temporary storage during periods of high storm runoff, it is presumed that the basin 
would normally be filled to a level above groundwater levels during these periods, and 
consequently dewatering would seldom have to be performed. 

Section 2 

Response to comments by Ray Waldbaum, in a November 19, 2007 letter titled "Geologic 
Peer Review, Russian River County Sanitation District Equalization Storage Basin 
Project. " 

Based on our review of Mr. Waldbaum's comments we identified three principal areas 
of concern. His concerns are summarized are as follows: 

1. Unrecognized potential instability affecting the slope that ascends north from the RREQ 
basin site. The concerns expressed are specifically related to the possible presence of a 
deep-seated landslide and debris-flow hazards. 

2. The absence of an evaluation of the subject slope by a "hazard expert." 

3. The absence of a stability analysis to demonstrate that an adequate factor of safety 
exists for the subject slope. 

Attached to Giblin's January 27, 1997 report titled ~ e o t e c l z n i c ~  Investigation, Russian 
River Cozirzty Sarzitatiorz District Disposal Exparzsiorz Project, was a report by Jim Glomb 
(Certified Engineering Geologist #1154) addressing the slope stability conditions affecting the 
slopes north and east of the equalization basin. Mr.'Glomb's report was titled Lalzdslide nrzcl 
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Erosion Potential Evaluation and was dated December 19, 1996. The report included a map 
depicting the location of both a possible deep-seated slide based on published maps, and a 
debris flow path that directs runoff and debris flows toward the north side of the RREQ basin 
site. 

Based on his work, which included field mapping, review of pertinent geologic maps, 
reports and aerial photographs, Mr. Glomb concluded that the deep-seated landslide, as 
mapped by the State, did not exist, and consequently no landslide hazard related to the deep- 
seated landslide affected the planned RREQ site. Further, the north side of the pond appears to 
be south of and outside the area mapped as a possible deep-seated landsliding. Based on our 
own reconnaissance of the site and nearby slopes, we would concur with Mr. Glomb's 
conclusions, particularly regarding the absence of a deep-seated landslide encroaching into the 
project site. The Glomb report did recognize the site's history of numerous small-scale debris 
flows and Plate 1 of his report depicted a ravine located upslope and north- of the proposed 
basin that is capable of generating large volumes of runoff including debris flows toward the 
RREQ basin site. It was Mr. Glomb's conclusion that the drainage system for the canyon 
outlet at the north side of the RREQ basin should be hydrologically evaluated and upgraded, if 
necessary. The evaluation of potential slope instability by Mr. Glomb, including both a 
possible deep-seated landslide and a debris flow hazard, appears to address Mr. Waldbaum's 
concerns presented in comments 1 and 2 above. The absence of a deep-seated landslide 
indicates a slope stability analysis would be unwarranted, thereby addressing comment 3. 

As part of Giblin Associates' 1997 and 2006 investigations of the RREQ basin, a 
number of borings were drilled in the proposed basin footprint. Two borings (No. 4 in 1997 
and No. 1 in 2006) were drilled in the northwest pond area where the pond embankment is 
proposed. The borings in the northwest corner encountered clayey soils overlying deeply 
weathered bedrock of the Franciscan Complex at depths between l l l / z  and 13 feet. To address 
the potential for cut slope instability in that area it was recommended that a slope buttress be 
constructed. 

The preliminary basin plans indicate that the embankment on the north side of the basin 
is to extend approximately 5 feet above the ground surface, except for a short section of the 
embankment located in the northwest corner where the embankment is to be constructed 
entirely as a cut slope. Based on the reported size of historic debris flows, the planned 5-foot- 
planned embankment is considered to be generally protective of the pond. Additional 
protection from debris flows could include heightening the berm, constructing debris 
deflections walls or catchment structures, reconfiguring the berms to direct debris around the 
basin rather than capturing it, and providing a well defined debrislrunoff route that redirects 
debris away from other site facilities. Additionally "trash racks" could be installed at drainage 
inlets to reduce the potential for debris to clog the culvert inlets during periods of higl~ 
!;ctliti~ent lo;~cls. 
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In summary, the deep-seated landslide depicted as possibly existing on the south slopes 
of Neeley Hill was evaluated by a Certified Engineering Geologist who concluded that the 
landslide did not exist and, as depicted, would not project into the proposed basin area. 
Further it was recommended that the embankment cut slope in the northwest pond corner 
should be buttressed. With regard to debris flow hazards incorporation of additional debris 
flow corrective measures into the final design could be performed to further reduce the 
potential debris flow hazard to a low level. 

,We trust this provi'des the information you require at this time. If you have'questions 
or we can be of further assistance please give us a call. 

Yours very truly, 
GIBLIN ASSOCIATES 

,&LL-C/J//- 
Michael S. Malone 
Engineering Geologist No. 1437 

Jeffrey K. Reese 
civil Engineer No. 47753 

Copies Submitted: 3 
MSMIJKR.sclNNIHDlrtc/rns~nlJob No. 205.7.3 
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INTRODUCTION 

This report presents the results of our soil investigation 

for a proposed equalization pond and aeration facility at the 

Russian River County sanitation Facility located at 18400 Neely 

Road in ~uerneville, California. The proposed pond and aeration 

facility site are located within the existing treatment facility 

as indicated on the attached Plate 1. The aeration facility will 

consist of a one-story building of masonry block construction 

with a concrete slab-on-grade floor. The equalization pond could 

have a storage capacity of up to about 31 acre-feet, and will 

require embankment fills up to about 20 feet high on the downhill 

side with cuts on the uphill side. We understand that the 

interior slopes and bottom of the pond surface will have a 

concrete, gunite or similar hard-shell surfacing. 

The object of our investigation, as outlined in the executed 

geotechnical services agreement, was to review selected geologic 

references in our files, explore subsurface conditions, measure 

depth to groundwater, if encountered, and determine physical 

properties of the soils encountered. We then performed 
'4 

engineering analyses to develop conclusions and recommendations 

concerning: 
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1. Proximity of the site to active faults 

2. Site preparation and grading for the pond 
embankments, including an estimate of 
anticipated settlement and an evaluation of 
the on-site excavated soils for use as 
compacted fill pond lining 

3. Foundation support and design criteria for 
the aeration facility 

I 4. Supported of concrete slab-on-grade floors 
for the aeration -facility 

I 5 .  Retaining wall 'design criteria 

6. Soil engineering drainage 

7. Supplemental soil engineering services 

A draft report dated January 31, ,1997, was submitted for 

review. ~eview comments were summarized in your letter to us 

dated March 10, 1997, and as requested, our responses have been 

incorporated into this final report. 

WORK PERFORMED 

We reviewed selected, published, geologic and geotechnical , 

information in our files including: 

1. The llGeologic Map of the Santa Rosa Quadrangle, 
Ealiforniatw by D. L. Wagner and E. J. Bortugno, 
~alifornia Division of Mines and Geology, 1982. 

2. The "Geology for Planning in Sonoma Countyt1 maps, 
Special Report 120, California Division of Mines and 
Geology, 1980. 

I 

3. Report, tlGuerneville Pond, Russian River, Guerneville, l 

C-a-l-i~0rn~~~--by--J~m-G1omb,C-onsu-l~~ng--Eng~nee~ing- 
Geologist, dated December 19, 1996. 

1 
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4. Flood Insurance Rate Map (FIRM) Panel No. 060375 655-B, 
September 1983 (revised April 2, 1991), Federal 
Emergency Management Agency (FEMA). 

9 
4 On January 7 and 8, 1997, we were at the site to observe 

surface features and explore subsurface conditions to the extent 

of six test borings at the approximate locations indicated on 

I Plate 1. The borings were drilled to depths of about 13* to 50 

feet with truck-mounted, .power auger and rotary-wash drilling 
I 

equipment. Our engineer located the borings, observed the 

drilling, logged the conditions encountered, and obtained samples. 

for visual classification and laboratory testing. Relatively 

undisturbed samples were obtained with a 2.5-inch (inside- 

diameter) split-spoon sampler driven with a 140-pound drop 

hammer. The stroke during driving was about 30 inches. The 

blows required to drive the sampler-were recorded.and converted 

to equivalent Standard Penetration blow counts for correlation 

with empirical data. Logs of the borings showing soil 

classifications, sample -... depths and converted blow counts are 

presented on Plates 2 through 7. The soils are classified in 

accordance*with the Unified Soil classification System explained 

on Plate 8. 

Selected samples were tested in our laboratory to determine 

moisture content, dry density, classification (percent free 
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9 strength, permeability and consolidation characteristics. The 
j 

test results are shown on the logs with strength data shown in 

9 the manner described by the Key to Test Data, Plate 8. Detailed 
d 

results of the Atterberg Limits and consolidation tests are shown 
I 
J on Plates 9 through 12. Permeability tests were performed on 

I combined samples from Borings 2 and 4 (positioned in proposed cut 

areas), and the results .are summarized on Plate 13. 

I , The boring locations shown on Plate 1 were determined by 

visually estimating from existing surface features. The 
I 
I 
i locations should be considered no more accurate than implied by 

la 

the methods used to establish the data. At the completion of the 

1 exploration, all the borings were backfilled with a 

cementlbentonite slurry. 

SURFACE AND SUBSURFACE CONDITIONS 

The aeration facility building site is located on a 

southeast facing slope adjacent to the west side of the 

operations building.  he ground slopes up to the northwest from 
an existing driveway at a gradient visually estimated at four to 

five horidntal to one vertical (4: 1 to 5: 1) . The area is 

presently covered with lawn, and a large evergreen tree is 

located just upslope of the proposed building location. 

The proposed pond site is located downslope and to the west 
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across the pond site is about 35 feet, with the northern portion 

sloping downward to the south at about 4 : l  and the southern 

portion being nearly flat. A fence roughly bisects the pond site 

in the north/south direction and the eastern portion is currently 

being used to provide access to the existing facility and parking 

for heavy equipment. The western portion is covered with natural 

grasses and a few small trees. A marsh area located at the base 

of the more steeply sloped portion contains standing water and 

tall reeds. Shallow seepage of water was noted on the ground- 

surface upslope of the marsh area. 

Our borings and laboratory tests indicate that the site is 

underlain by discontinuous 1ayers.of sandy clays and silts, 

clayey gravels and sands and highly weathered bedrock materials 

to the maximum depth explored. The upper soils in Borings 2, 4, 

5, and 6 consist of gravelly fills that were likely placed for 

access roadway construction. The depth of the fills generally 

varies up to about 3 to 5 feet. Boring 3 was positioned in the 

approximate center of the proposed pond and encountered soil 

mixed with,abundant tree bark and wood fragments to a depth of 

about 15 feet. We believe that Boring 3 likely was positioned 

within an old debris pit possibly excavated and backfilled during 

past logging - operations on the property. The natural soils below 

the fills and on the surface in Boring 1 consist of clayey and 

gravelly colluvial or residual materials of low to moderate 
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strength and compressibility. The underlying soils consist of 

alternating layers of clays, silts, sands and gravels of apparent 

1 
i moderate strength and compressibility overlying highly weathered 
I 

bedrock material of the Franciscan formation. 

i 
I Groundwater was observed in four of our borings during 

I exploration at a depth of about 5 to 13* feet below the surface. 

Also, ponding water was observed in the lower portion of the site 

from recent heavy rains, and shallow seepage of water was locally 

noted. We believe that groundwater and seepage levels vary* 

seasonally and could rise and fall several feet annually. 

DISCUSSION AND CONCLUSIONS 

Based on the results of our field exploration, laboratory 

test and engineering analysis, we conclude that, from a soil 

engineering standpoint, the site can be used for the proposed 

construction of the aeration facility and equalization pond. 

However, there are significant soil engineering factors 

concerning the proposed - - equalization pond that must be considered 

in design and construction. The factors include: 1) the 

presence of existing fills and weak, compressible, upper natural 

sandy, gravelly, clayey and/or silty soils; 2) high groundwater 

table; and 3) an area of possible slope instability uphill of the 

north end of the proposed pond-location. 
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1 Eaualization Pond I 

i I 

The natural soils encountered below the fills in the 
I 
i 

I 
I southern portion of the site exhibit relatively low to moderate 
! 

strength to a depth of about 30 feet below the ground surface. 
I 
1 Laboratory consolidation tests indicate that the soils appear to 

be normally consolidated. That is, the materials have come to I 

I I 
near equilibrium under their own weight. However, the 

consolidation tests also indicate that the soils would be subject 

to significant settlement under new loads. The amount and xate 

of settlement are influenced by several factors, including past 
I 

loading history, thickness of planned new fills, and variations ! 

I 
I 

in the thickness and compressibility of the compressible soils. I 
I 1 ~ 

We have performed settlement analyses to estimate the magnitude 

of total settlements resulting from the proposed embankment 1 
1 

loads. Our analyses indicate that total settlements resulting 

from a 20-foot-high fill embankment with 3 : l  side slopes would be I 

I 

about 11 ,to 12 inches. The largest. settlement would occur I 

I 

beneath the crest of the embankment where the fills are thickest, 

varying to41ittle or no settlement at the toe of the embankment 
I 

slopes, resulting in a dishing of the bottom of the embankment. 1 

For embankment fills with steeper slopes, the calculated 

settlements are slightly less. However, more steeply sloped 

embankments may require special grading techniques to provide 

' stability, as subsequently discussed. We judge that settlements 
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of such magnitude could result in distress to the pond and/or 

lining materials. We have considered several alternatives,to 

help mitigate potential distress resulting from the anticipated 

settlements including: 1) overexcavation of a portion of the 

compressible soils and replacement as compacted fill; 2) 

surcharging of fill areas to promote settlement prior to 

installation of the pond lining; and 3) the use of ground 

modification methods such as deep dynamic compaction, injection 

grouting or stone columns. 

Our analysis indicates that approximately two-thirds of the 

calculated total settlement would occur in the soils encountered 

within about 12 feet of the existing ground surface. We have 

calculated that total settlements could be reduced to about 8 

inches by removing the upper 6 feet of the compressible soils and 

replacing the materials as properly compacted fill. Deeper 
I 

overexcavations would further reduce total settlements, however, I 

high groundwater levels could limit the depth of excavation. As 
I 

previously discussed, groundwater was observed in our borings in 
I 

I 

the iower gortion of the site at a depth of about 5 feet, and 

ponding water was noted in adjacent areas. Our field exploration I ~ 
was performed relatively soon after heavy winter rains that 

caused flooding of the nearby Russian River, and therefore, we I 
. -  - .  . . 

would expect lower groundwater levels during late summer or fall 

months. I 
I 
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Another method to reduce the risk of distress from the 
I I 

anticipated settlements would be to construct the embankment I 

fills and allow the underlying soils to consolidate prior to I 

completion of the pond construction. The underlying soils 

consist of alternating layers of sandy clays or silts and clayey 

sands and gravels. The granular materials (sands and gravels) 

tend to consolidate much more rapidly than clays or silts. In 

general, our analyses suggest that much of the anticipated 

settlement would likely occur within the first year after 

placement of the fill loads. However, because the underlying 

deposits are relatively nonuniform, the actual time to 

consolidate is difficult to evaluate. With this alternative, we 

would recommend that settlement of the embankments be closely 

monitored after completion of the fill placement. Installation 

of vertical wick drains beneath the fills have shown to be 

effective at reducing the time required for consolidation of 

underlying'compressible soils. We could provide specific 

recommendations for the use of wick drains, if requested. 

There,are other ground modification techniques available to 

reduce settlement that could allow construction of the pond to I 

proceed without significant delays in construction. Such I 
I 

techniques include high pressure injection grouting of the I 
. . 

underlying soils to add strength and reduce compressibility, ~ 
installation of Itstone columns11 beneath the embankments (drilled 

I 

I 
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. boring encountered slightly plastic clayey materials to a depth 
g of about 11 feet. The upper soils were underlain by firm 

! sandstone bedrock. We judge that possible landsliding upslope of 
j 

the northwest area of the pond site is likely more shallow than 
3 
i deep-seated. To insure near-surface stability, a cut-slope 

i 
buttress at the northwest corner of the pond may be needed, as 

i subsequently discussed. 

It should be understood that the factors that influence 

slope stability are complex, and there is an inherent risk on.,any 

I 
i hillside or river bank site. We judge that properly designed and 

constructed improvements would be stable and, provided the 

recommendations presented herein are implemented, the risk of 

I future instability would be within the range generally associated 

with such developments in the Sonoma County area. 

In response to comments summarized in your letter dated 

March 10, 1997, we have calculated the approximate storage 

capacity of a pond with 1*:l interior slopes and 2:l exterior 

slopes, with the bottom of the pond being assumed at elevation 45 

(approximate groundwater elevation). The top of the levees was 
.Q 

assumed to be a elevation 76, with a maximum storage water height 

at elevation 73. In addition, we assumed that the toe of the 

planned embankment fills would be approximately 5 feet from the 
- . - .- . -  . - - -  

property line, and that the pond would be rectangular in shape. 

Because of the anticipated width of the embankments, we neglected 
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the easternmost portion of the pond from our calculations, as 

shown on attachment B of the geotechnical services agreement. 

Based on the assumed geometry of the pond, we calculated a 

storage capacity of about 19- to 21-acre-feet, with a maximum 

water depth of about 28 feet and a maximum distance from the toe 

I of the highest embankment to the top of the water level surface 

of about 25 feet. 

Because of the geometry of the site and the possible 

presence of organic- or debris-laden soils unsuitable for-reuse, 

a sufficient volume of on-site soils may not be available for 

construction of a standard embankment . with . 2: 1 exterior and 3: 1 

interior slopes. We have consulted with a local grading 
I 

cantractor experienced in both conventional grading techniques 

and construction of geosynthetic reinforced fills. Because 

access to the site is relatively difficult and somewhat remote, 

importation of additional fill soil's would likely be more 

expensive than constructing steeper embankment slopes utilizing 

geosynthetic reinforcing. After an actual configuration of the 

pond has been determined, we suggest that cutlfill quantities be 

calculated by a design civil engineer for use in better 

evaluating grading cost. A reduction factor should be applied in 

the calculations . . to - account for shrinkage of the soil resulting 
- - 

from compaction. 
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Because of the physical site constraints (high groundwater 

table, liquefiable soils, potential 'for slope instability, etc.), 

we judge that the pond configuration discussed above would be the 

appropriate size for the site without incurring significant 

additional cost to mitigate the potential geotechnical hazards. 

Aeration Facilitv 

Satisfactory foundation support for the aeration facility 

- building can be obtained from spread footings bottomed at 

relatively shallow depths on properly compacted fill or on firm, 

natural soils. For building footings designed and installed in 

accordance with our recommendations, we judge that total 

settlement will be about 112-inch or less. A portion of the 

settlement will occur during construction. However, because the 

underlying materials are clayey, some of the settlements will 

occur over a several year period. 
# 

Provided the building site is prepared in conformance with 

our recommendations, concrete slab-on-grade floors can be used. 

The floor slab must similarly be supporting on firm natural soil 

or properl$ compacted fill of low expansion potential. Our 

laboratory tests indicate that the near-surface materials in the 

aeration facility site exhibit a low expansion potential. 

. .  - Therefore, we judge that-the floor slab- and founda-t-ions can-bear 
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Geolosv - Our review of the geologic maps indicate that 
there are no active faults at the site and, therefore, we judge 

there is little risk of fault-related ground rupture during 

earthquakes. However, the site is located in a seismically 
C kJ5<5%' 

active region, as is all of Sonoma County. The closets faults 

generally considered active are the San Andreas fault zone 

located approximately 8+ miles to the southwest and the 

Healdsburg fault zone approximately 12 miles to the northeast. 

The area will be subject to severe ground shaking during 

earthquakes. Therefore, it will be necessary to design and 

construct the project in strict accordance with current standards 

for earthquake-resistant construction. The Flood Prone Areas map 

reviewed indicates that the 100-year flood level is located just 

downslope of the proposed pond site. 

RECOMMENDATIONS 

Equalization Pond 

Site, Gradinq The 
-... 
areas graded should be cleared 

vegetation, grass and surface organic debris, where encountered. 
' 3  

The cleared areas then should be stripped of the upper soils 

containing root growth and organic matter. We anticipate that 

the required depth of stripping would average about 3 inches, 

- where needed. The strippings should be removed-from the site or 
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After stripping, excavation should be performed as 

necessary. We anticipate that with the exception of organic 

matter and rocks or hard fragments larger than 6 inches in 

diameter, the excavated materials will be suitable for reuse as 

embankment fill and, if properly mixed with imported clayey soils 

or bentonite, may be suitable for pond lining material, if 

needed. Additional laboratory testing should be performed to 

I determine the appropriate mixture of the on-site soils with 

imported clay or bentonite and the required thickness of the*.soil 

lining to achieve the desired lining properties. 

To provide adequate embankment support, existing fill and 

weak, upper soils should be excavated and stockpiled for reuse as I 

fill. The excavation should include the planned embankment area 

and extending to at least 5 feet outside the planned toe of the 

embankment. The minimum depth of the excavation to remove 

existing fill and weak, upper soils is anticipated to be about 2 

to 3 feet below the grade exposed by stripping. Deeper, 

localized overexcavation may be needed to remove deeper-fill 

(such as in the debris pit area penetrated with Boring 3) or weak 
%v 

soils, if encountered. If it is desired to reduce the magnitude 

of total settlements utilizing grading techniques, the excavation 

in embankment areas should be deepened. As discussed above, 
- -- - - - 

excavation depths could depend greatly on the groundwater 
- p- - - -- - -- -- - - - - - - -- -- 

elevation at the time the grading work is performed. 
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I The surfaces exposed by excavation or overexcavation then 
1 

should be scarified, moisture conditioned to slightly wet of 

I optimum and compacted to at least 92 percent relative 

compaction.' Planned fill materials then should be placed in 8- 

inch-thick loose layers, moisture conditioned to slightly above 

I optimum, and compacted to at least 90 percent relative compaction 

I with sheepsfoot-rollers or other approved kneading-type 

compactors. 

To provide space for a compacted fill lining within theipond 

area, if used, including the interior embankment slopes, existing 

soils that are exposed in the bottom and sides after pond 

excavation should be cut below planned grade. The materials then 

should be blended with approved material and replaced as properly 

compacted fill. The pond liner zone is discussed below in the 

Pond Design Criteria and Lining section. 

Loose granular materials exposed in the cut slopes of the 

pond bottom may need to be overexcavated and replaced as properly 

keyed and benched compacted fill to mitigate potential 

liquefaction and/or settlement risks. The need for additional 

excavation of loose soils and replacement as compacted fill 

should be determined during final design when the depth and 
I 

i 
- - 

~ e l a t i v e  compaction r e f e r s  t o  t h e  in-place dry dens i ty  of f i l l  
-- p p p p  e x p r e s s e d a s  -a percen tage  of maximum dry dens i ty  of t h e  same m a t e r i a l  

determined i n  accordance with t h e  ASTM r 1 5 5 7 - 9  1 laboraEor~~ompaction-pppp--  pp 

t e s t  procedure. 
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I configuration of the pond are established or in the field by the 
1 

soil engineer. 

I Embankment fill material should be free of organic matter 

and rocks or hard fragments larger than 6 inches in diameter, and 
j 
I should conform in general to the following requirements: 

Sieve Size Percent Passinq 

6-inch . . 

4-inch 
No. 200 

Liquid Limit - 50 Percent Maximum 
Plasticity Index - 20 Maximum 

Embankment fills should similarly be placed in thin lifts, 

moisture conditioned to slightly wet of optimum and compacted to 

at least 90 percent relative compaction. 

Planned cuts in the northwest portion of the pond site 

should be carefully observed by the geotechnical engineer and 

engineering geologist. The conditions exposed may warrant the 

need for a compacted fill buttress with subdrainage, as 

determined in the field. For reference, a typical cross-section 

of a compacted fill buttress is shown on Plate 14. 
.a 

,Design Criteria and Compacted Soil Lininq - In general, I 
unless reinforced with geosynthetic materials, the interior I 

I 
- - embankment and pond slope should-be inclined no steeper than 3:l.- 

Exterior-f kl-l-and/ or embankment-s lopes--shou-ld-be30 steeper-than---- 
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2:l. The minimum crest width of the pond embankment should be at 

least 10 feet. 

compacted soil lining used, the excavated pond. 

lining area should be refilled with properly compacted, approved 

on-site soils blended with approved clayey soils or bentonite 

placed at least 2 percent wet of the optimum moisture content and 

compacted to 90 percent or more relative compaction. The actual 

degree of compaction required is.dependent upon the.quality and 

percentage of imported clayey admixture and should be determined 

by additional laboratory testing of the proposed mix materials. 

If imported soils are desired in lieu of bentonite clay, the 

materials (or blend of imported materials mixed with on-site 

soils) should be free of organic matter and conform,' in general, 

to the following requirements: 

Sieve Size Percent Passinq 

3-inch 100 
No. 4 75 - 100 
No. 200 30 - 100 

plasticity Index - 20 or greater 

The finishelining material after compaction should achieve a 

coefficient of permeability of 1 x l 0 - ~  cm/sec or slower, as 

required by the design engineer or regulatory agency. 

- - - - - -  - . - - - - 

Slope Protection - Periodic observation of the embankment 
- - - - - -- - - - - - - - --- - - -- - - - - - - - - -- - p- - - - - -- - -- - 

@ slope faces should be performed. To help reduce possible erosion 
I 
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I of the exterior embankment slope, the slope face should be 
i 3 

planted with fast-growing ground cover. 

i 
j Aeration Facilitv 

1 Site Gradinq - Within the building floor slab area and 
1 

extending to at least 5 feet beyond the perimeter or 3 feet 

I beyond adjacent exterior concrete slab areas (building envelope), 

existing weak surface soils and fill materials (if encountered) 

should be overexcavated. We anticipate the depth of 

overexcavation will vary from about 2 to 2% feet below the grade 

exposed by stripping. Deeper overexcavation may be needed if 

deeper weak natural soils or fills are encountered. During the 

grading, the building envelope should be probed for the presence 

of highly expansive soils. Any moderate to highly expansive 

soils encountered should be overexcavated to at least 24 inches 

below planned building pad elevation. 

The surfaces exposed by stripping or overexcavation should 
I 

be scarified to a depth odf at least 6 inches, moisture -. . 

conditioned to at least 3 percent above optimum and to close any 
I 

shrinkage eracks for their full depth, and compacted to at least I 

87 percent relative compaction. Approved on-site or imported I 
nonexpansive fill materials then should be spread in 8-inch-thick 

. - .  . loose lifts, - moisture- conditioned, and similarly- compactedi - -- - -. 
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1 Imported fill, if needed, should be low in expansion 
1 

potential and have a Plasticity Index of 15 or less. Imported 

1 fill material should be free of organic matter and rocks or hard 
J 

fragments 'larger than 4 inches in diameter. 

3 Finished slopes should be trimmed to expose firm material 

1 and should be no steeper than two horizontal to one vertical 

1 ( 2 : )  Slopes over 3 feet high should be planted with fast- 

growing, deep-rooted ground cover to reduce erosion. I .  
Foundations - Spread footings can be used for foundation 

support of the aeration facility and should be at least 12 inches 

wide. Footings should bottom at least 12 inches below lowest 

adjacent pad. elevation. Where underlain by at least 12 inches of 

properly compacted fill, spread ,footings can be designed to 

impose dead plus code live load and total design load (including 

wind or seismic forces) bearing pressures of 2,000 and 3,000 

pounds per square foot (psf), respectively. Where footings are 

underlain by less than 12 inches of properly compacted fill or 

are bottomed on firm natural soil, these values should be reduced 

by 25 perc%nt. 

Resistance to lateral loads can be obtained from passive 

earth pressures and soil friction. We recommend the following 

. . --  . . -- - - . - . - -  criteria-for design: - - 

L'. - 23 - 
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Passive Earth Pressure = 300 pounds per cubic foot 
(pcf) equivalent fluid, 
neglect the upper 1-foot, 
unless confined by 
pavement or slab 

Soil Friction Factor - - 0.30 

Slab-on-Grade - Provided the site'is prepared as recommended 
above, floor slab areas should be underlain by firm underlying 

soil or bedrock materia1,or properly compacted, approved on-site 

or imported fill materials of low expansion potential. 

Slab-on-grade subgrade should not be allowed to dry prior tot 

concrete placement. In addition, slabs should be underlain by a 

capillary moisture break and cushion layer consisting of at least 

4 inches of free-draining, crushed rock or gravel (drainrock). 

The drainrock should be at least 1/4-inch and no larger than 3/4- 

inch in size. Moisture vapor will condense on the underside of 

slabs. Where moisture migration through slabs is detrimental, a 

moisture vapor barrier should be.provided between the drainrock 

and the slabs. At leastla inches of clean, moist sand should be -. 

placed over a plastic membrane, if used, to aid in slab curing 

and help pfovide puncture protection. 

The slabs should be at least 4 inches thick and be 

reinforced as necessary based on anticipated use and performance. 

- .  --The actual slab thickness and-amount of reinforcing used should - - - 

- - -- -- - bedetermined-by-the-design-engineerr Howeverr--because of- - - ------ 
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1 anticipated differential supporting conditions consisting of cuts 
8 

on the uphill side and fills'on the downhill side, we suggest 

9 that bar reinforcing be considered. 
.I 

Retaining Walls - Retaining walls that are free to rotate 
slightly and support level (and up to 3 : l )  backfill should be 

1 designed to resist an active equivalent fluid pressure of 40 pcf 

acting in a triangular pressure distribution. Where the backfill 
I 
1 slope is steeper than 3:1, the pressure should be increased to 60 

I pcf. If the wall is constrained at the top and cannot tilt, the 
1 

design pressures for level and sloping backfill should be 

! @ increased to 60 and 80 pcf , respectively. Where retaining wall 
I 

backfill is subject to vehicular traffic, the walls should be 

designed to resist an added surcharge pressure equivalent to 1% 

feet of additional backfill. 

Spread footings can be used for retaining walls. Spread 

footings must bottom below any weak or root-laden soils. 

Therefore, local deepening of footings should be anticipated. 

The portion of retaining wall foundations extending into 

firm, natusal soil or bedrock at least 8 horizontal feet from the 

face of the nearest slope can impose a passive equivalent fluid 

pressure and a friction factor of 300 pcf and 0.30, respectively, 

- - - - to resist--sliding. - Spread- footings- can -be designed -for dead plus - 
- .  - 

-- - - -- - long-term--l-ive--load -and-totalpdesign--load- ( including-wind or 
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seismic forces) bearing pressures of 1,500 and 2,250 psf, i 
respectively. 

! Retaining walls should be fully backdrained. The backdrains 
.I 

should consist of 4-inch-diameter, perforated pipe sloped to 
4 
J 
j drain to outlets by gravity and clean,,washed, free-draining 

crushed rock or gravel (drainrock). The crushed rock or gravel 

should extend to within 1 foot of the surface. The drainrock 
I 

I should be covered and separated from the soil bank by a nonwoven, 

geotextile fabric2 weighing at least 4 ounces per square yard. 

The upper 1 foot should be backfilled with compacted soil to 

inhibit surface water infiltration unless capped with a concrete 

slab or asphalt paving. The ground surface behind retaining 

walls should be sloped to drain. Where migration of moisture 

through walls would be detrimental, the walls should be 

waterproofed. 

~eotechnical Drainase - Ponding water will cause softening 
of site soils and would be detrimental to foundations. It is 

important that the areas ad j acent footings be sloped 

provide po>itive drainage away from foundations . The roof should 

be provided with gutters, and the downspouts should discharge 

onto paved areas or splash blocks draining at least 30 inches 

- - - - - - -  - 2 - - -  - ~- - - - -- - - - - , -p- -- - -- - - -,-- 
Mirafi  140N and Supac 5 a r e  afnong t h e  brand names of s u l t a b l e  f a b r l c s  

@ t h a t  may be l o c a l l y  ava i l ab le .  
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I away from foundations. Water should be intercepted at the top of 

slopes and diverted into drainage facilities. 

I Where irrigated landscape areas abut the building, excess 

water can be introduced into soil layers along the edge of the 

! building, tending to soften soils in the footing areas, and 

induce extra moisture into the .drainrock under the floor slab. 

Planter areas adjacent to the building should be lined with 

visqueen (or equivalent) 'and provided with a drain that outlets 

into planned drainage facilities. 

Su~wlemental Services - We should provide additional 
consultation as design of the equalization pond progresses to 

I 

further evaluate stability of slopes, settlement and liquefaction 

risks based on the actual pond configuration. We should review 

final grading and foundation plans for conformance with the 

intent of our recommendations. During site grading operations, 

we should be notified to provide intermittent observation and 

testing to determine the conditions encountered. We should 

observe building and retaining wall footing excavations to verify 

that suitagle bearing materials are exposed, that the conditions 

encountered are as anticipated, and to modify our recommendations, 

if warranted. Foundation excavation depth and cleanliness, forms 

- - - and--reinf orcing should be checked -by -the- Building Department. - - - - -. 
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MAINTENANCE 

periodic land maintenance will be required. Drains should 

1 be checked regularly and cleaned and maintained as necessary. A 
i 

dense growth of deep-rooted, fast-growing ground cover should be 

I 
I established and maintained on all graded slopes. Sloughing, 

I 
erosion or sliding are common on newly graded slopes, especially 

during the first few winters. Therefore, supplemental erosion 

I 
I 

inhibitors may be prudent to apply, such as jute mesh or other 

commercially available materials. Any such sloughing, erosion or 

sliding that does occur should be repaired promptly before it can 

e enlarge. 

We have performed the investigation and prepared this 

report in accordance with generally accepted standards of the 

soil engineering profession. No warranty, either express or 

implied, is given. 

Subsurface conditions -.- are complex and may differ from 

those indicated by surface features or encountered at test boring 
* locations. Therefore, variations in subsurface conditions not 

indicated on the logs could be encountered. 
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If the project is revised or if conditions different 

from those described in this report are encountered during 

construction, we should be notified immediately so that we can 

take timely action to modify our recommendations, if warranted. 

1 
i Supplemental services as recommended herein are performed on 

an as-requested basis. We can accept no responsibility for items 

I we are not notified to check, nor for use or interpretation by 

others of-the information contained herein. Such services are in 

addition to this soil investigation, and are charged for on'-an 

hourly basis in accordance with our Standard Schedule of Charges. 

site conditions and standards of practice change. Therefore, 

we should be notified to update this report if construction is 

not performed within 24 months. 



GIBLIN 
ASSOCIATES 
C O N S U L T I N G  

Plate 1 

Plates 2 through 7 

Plate 8 

Plate 9 

Plates 10 through 12 

Plate 13 

Plate 14 

Copies submitted: 5 

G E O T E C H N I C A L  
E N G I N E E R S  

LIST OF PLATES 

Test Boring Location Plan 
and Site Vicinity Map 

Log of Test Borings 1 through 6 

soil .Classification Chart 
'.and Key to Test Data 

plasticity Index Test Results 

Consolidation Test Results 

Permeability Test Data 

Typical Compacted Fill Buttress 
Cross-Section 

DISTRIBUTION 

Sonoma County Water Agency 
2150 West College Avenue 
Santa Rosa, CA 95401 
Attention: Mr. Kevin Berger 



4- APPROXIMATE TEST BOlUNG 

- - . - - - . - - - - - - - -- - - - - - -- - - -  
LOCATION 

I TEST BORING LOCATION PLAN 

RSSOCImES 
C O N S U L T I N G  
GEOTECHNICAL 

L N G I N E E R S  
GUERNEVILLE, CALIFORNIA 

~ a t a :  01-14-97 

q1.A Appr; 

... EQUALIZATION POND AND 
AERATION FACILITY 



I 

1. 
4 .  
1 

1 
f 
i 
i 

I 
I 

- - 

- - 

* h 

LOG OF BORING 1 

t 6" FLIGHT AUGER 
Laboratory Test Results Date 1-7-97 
or Remarks 

MOTTLED RED-BROWN SANDY CLAYEY 
GRAVEL (GC) 
medium dense, wet 

Percent Free Swell = 30  1 4  13.3 120 

becomes less clayey 

becomes orange-brown in color 
TxUU = 2700(1000) 1 3  11.1 124  

= 4000 

becomes more clayey, wet 

(No free water encountered) 

- - - - - - -  -- - -  - - 2 4  1 1 - 1  - - - - - - -  - - 

- PLATE --- 

'Converted to Standard Penetration Blow Counts 

2 
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Date: 1-29-97 
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ground-water first 
aenoountered - at time of drilling LOG OF BORING 4 

t 6" FLIGHT AUGER 
Laboratory Test Results 
or Remarks 

Date 1-7-97 
DARK GRAY CLAYEY GRAVEL (GC) 

loose to medium dense, moist to wet 

7.5 BROWN SANDY CLAY (CL) 
soft to medium stiff, moist to wet 

Percent Free Swell = 15 5 19.9 104 
UC(P) = 2500 

RED-BROWN SANDY CLAY (CL) 
PercentFreeSwell=25 18-11215.7 110 very stiff, wet, with occasional gravel 
UC(P) = 4500+ 

Liquid Limit = 37 32-1 I 2  
Plastic Limit = 21 becomes hard 
Plasticity Index = 16 
Percent Free Swell = 40 

UC(P) = 4500 + 35 13.9 122 12 
BROWN AND DARK GRAY SHALE AND 

SANDSTONE BEDROCK MATERIAL OF 
THE FRANCISCAN FORMATION, highly 
weathered, friable 

. . r . . J  ...,,, ,.,.,. 
50+ 11.0 126 

18- 
I 

-. 

.,,,,, .,,,,, ,.,,,. .,,,,, 
,,...* 
, . a , , ,  ,,,,.. 
. , a , , .  
,,,,,, .,..,, ,.,,,. 
,,,,*. 
:::::: . , , ,. . ,,,..* ,,,,., ..,,,, 
, a , , , .  ,,,... ,,,,., 
a , , , , .  
. a * , . .  
. a , . , ,  

(No free water encountered) 

-- - -  - - - . - - - - - - - - - . - - - - - . - - - - - 24- - 

50+ 5.8 131 
a , , , . ,  
.,,,.* 

21 - 

,..,,, 
, , , * , .  

P L A T E -  

5 
"Converted to Standard Penetration Blow Counts I 

I 

- LOG OF BORING 4 - - - 

EQUALIZATION POND AND 
AERATION FACILITY 

L.. GUERNEVILLE , CALIFORNIA 
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- - jo ~-N~T-- -- 20 574; 1 
- 

Date: 1-29-97 

q((4 Appr: 
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Percent Free Swell = 35 8 14.2 114 

GRAY AND LIGHT BROWN SANDY CLAY (CL) 
soft to medium stiff, moist 

DARK GRAY VERY SANDY SILT (ML) 
Percent Free Swell = 40 medium stiff, wet 

BROWN CLAYEY SAND (SC) 
medium dense, saturated 

TxUU = 380(1500) 5-112 16.1 117 
Percent Passing No. 200 
Sieve = 47.8 

becomes loose 

6-112 17.9 115 

12 14.5 121 BROWN CLAYEY SAND (SC) 
medium dense, saturated 

medium dense 

-- --- 

Job- N o 7 2 0  5r4rlP- 

"Converted t o  Standard Penetration Blow Counts 

- - - -- 
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ground-water first * - 
yencountered - at time of drilling +d $ 6= 

0 Y 
o - LOG OF BORING 6 

0 24-4 
Q g 

v- Y 

3 c  > Q) 

t ag " Equipment ROTARY WASH 
Laboratory Test Results o 

Q E  
or Remarks 19 $5 2 Elevation Date 1-8-97 

7 I 7 GRAY SANDY GRAVEL (GP) 
b - 7 medium dense, wet 

13-112 9.2 117 

ORANGE-BRO WN CLAYEY GRAVEL (GC) 
medium dense, wet 

5 

becomes more clayey, loose 

11 19.1 109 BLUE-GRAY FINE SAND (SP-SM) 
medium dense, wet 

ORANGE-BROWN AND GRAY SANDY CLAY 
(CL) 
stiff, wet 

DARK GRAY SILTY SAND (SM) 

Percent Passing No. 200 4 loose, wet 

Sieve = 57.1 ORANGE-BROWN AND DARK GRAY SANDY 
TxCUIS = 1380 (3000) CLAY (CL) 

soft, wet, slightly plastic 

Percent Passing No. 200 11 ROWN SILTY SAND (SM) 
Sieve = 24.5 medium dense, saturated 

I 

becomes more clayey with depth 

Percent Passing No. 200 11 
Sieve = 40.8 
TxCUIS = 2380 (3400) 

Percent Passing No. 200 10-1 I 2  BROWN VERY CLAYEY FINE SAND (SC) 
Sieve = 48.0 medium dense, saturated 

- - -- - - - -  . - - - -  - - - . - 

_ PLATE-- 
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'Converted to Standard Penetration Blow Counts 

QK'Y *ppr: 

job N ~ :  205-4-1 . . - 

Date: 1-29-97 

AERATION FACILITY 
b. GUERNEVILLE, CALIFORNIA 

- -  - LOG-OF BORING 6 - - - 

EQUALIZATION POND AND 
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ground-water first * - - 
gencountered  at time of drilling +, % Y- 
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o - LOG OF BORING 6 
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-0) B .EE - 5 = Equipment ROTARY WASH 

Laboratory Test Results 0 t6 " e z  
or Remarks a s Elevation iii 5; Date 1-8-97 

ORANGE-BROWN SANDSTONE BEDROCK 

C O N S U L T I N G  
GEOTECHNICAL 
E N G I N E E R S  

UC(P) = 4500 + 50+ 17.4 114 

36- 

*Converted to Standard Penetration Blow Counts 

7 b  

Date: 1-29-97 

qd'4 Appr: 

339::::: 

EQUALIZATION POND AND 
AERATION FACILITY 

-. GUERNEVILLE, CALIFORNIA 

-- - -- - - -. -- - - -. - - - - - -  

..,.,, .,..,, ,,,... .,,,.. ,.,,,. .,,,,. 
, , , ., , ..,.., 
. . . , . A  

a , , , , ,  ,,.,,. ,.,,,, 
,,,,,. ,.,,,. ...,.* ,.,,,, .,,.,. ..,,., ,...., ,,,.,, 
..,,a, 
. . , , a ,  ,.,.,, 
. , . , a .  ,...,, ,,,,.. 
, , , a * ,  

:::::: 
,,,,,, ..,,.. ,,,,., ,,,.,, ,.,.,, ,,,,., ,,.,,. .,.,,, 
. . a , , ,  ,..,,, ,.,,., 

46 22.9 104 

39- 

42- 

45- 

- .  - - - . . - . - - - - - - - - . 48 

highly weathered to the consistency of 
very firm soil 

1 

, * . , a ,  
, , . , a .  
. , , , a ,  
,a,,,, 

:::::: 
, , , ., , 

LOG-OF BORING-6 - -  - -  PLATE--- 



UNIFIED SOlL CLASSIFICATION SYSTEM 

KEY TO TEST DATA ---- 

. 
MAJOR DIVISIONS TYPICAL NAMES - . ..' ..'* 

u CLEAN GRAVEL GW .&': WELL GRADED GRAVEL. GRAVEL-SAND MIXTURE 
Z GRAVEL WITH LESS THAN . , . . . . . I .  

VI 

(n 8 
2 N MORE THAN HALF OF 

5% GP POORLY GRADED GRAVEL. GRAVEL-SAND MIXTURE 

0 4 COARSE FRACTION 
' 

W IS LARGER THAN GM SILTY GRAVEL, GRAVEL-SAND-SILT MIXTURE 
No 4 SIEVE SIZE GRAVEL WITH 

I- OVER 12% FINES 
Z z GC CLAYEY GRAVEL, GRAVEL6AND-CLAY MIXTURE 

r Shear Strength, psf 
1- Confining Pressure, psf 

4 2  
= 4  
( '5  
Lu 
(n 2 
2 2 
0 2 
U I- 

8 

lu 

>, - 
V) 

0 
0 N 

P 
Y z  
5 2 
m ,  

g: 
2 3 z 2 
E 
0 ij 

E E 
U 

0" z 

I El - Expansion Index TxUU ' - Unconsolidated Undrained Triaxiai 320 (26b0) I . :;nsol - Consolidation TXCU - Consolidated Undrained Triaxial 320 (2600) 
- Liquid Limit (in %) DSCD - Consolidated Drained Direct Shear 2750 (2000) 

HIGHLY ORGANIC SOILS PEAT AND OTHER HIGHLY ORGANIC SOILS 

SAND 
MORE THAN HALF OF 
COARSE FRACTION 
IS SMALLER THAN 
No 4 SIEVE SIZE 

PL - Plastic Limit (in %) FVS - Field Vane Shear *\ 470 

PI -.Plasticity Index LVS - Laboratory Vane Shear 700 
S A - Sieve Analysis UC - Unconfined Compression 2000 * 

-*- 
CLEAN SAND SW .\ 9; WELL GRADED SAND. GRAVELLY SAND 

WITH LESS THAN. 
0 .  

5% SP * POORLY GRADED SAND, GRAVELLY SAND . . *  
' • • 

SM , . 1 SILTY SAND, GRAVEL-SAND-SILT MIXTURE 
SAND WITH , 

OVER 12% FINES CLAYEY SAND, GRAVEL-SAND-CLAY MIXTURE 

I G i  - Specific Gravity UC(P) - Laboratory Penetrometer 700 * 

ML INORGANIC SILT, ROCK FLOUR. SANDY OR CLAYEY SlLT 
WITH LOW PLASTICITY 

SlLT AND CLAY 
INORGANIC CLAY OF LOW TO MEDIUM PLASTICITY, 
GRAVELLY, SANDY, OR SILTY CLAY (LEAN) 

LIQUID LIMIT LESS THAN 50 
1 1  1 1  

ORGANIC CLAY AND ORGANIC SILTY CLAY OF LOW OL I I I I PLASTICITY 
- 1 1  1 1  

MH I INORGANIC SILT, MICACEOUS OR DIATOMACIOUS FINE 
SANDY OR SILTY SOIL, ELASTIC SILT 

SlLT AND CLAY 
INORGANIC CLAY OF HIGH PLASTICITY, GRAVELLY, 
SANDY OR SILTY CLAY -(FAT) 

LIQUID LlMlT GREATER THAN 50 

ORGANIC CLAY OF MEDIUM TO HIGH PLASTICITY, 

1 ' -  "Undisturbed" Sample 

i Bulk Sample 

- .- -- . 

Notes: (1) All strengthtests on 2 8 "  or 2.4" diameter samples unless 

I ASSOCIPJ'ES ( Date: 01-3 1-97 I 

- ~. - -- .- ..... ~ . .-.. 

otherwise indicated * Compressive Strength 

C O N S U L T I N G  
GEOTECHNICAL 
E N G I N E E R S  

SOlL CLASSIFICATION CHART AND 
KEY TO TEST DATA 

Appr: qfi& 
C. 

EQUALIZATION POND AND 
AERATION FACILITY 

GUERNEVILLE, CALIFORNIA 

PLATE 



L I Q U I D  LIMIT C"/o) 

I ASTM D 4 3 1 8 - 9 3  

ASSOCIN'ES 
C O N S U L T I N G  
GEOTECHNICAL 
E N G I N E E R S  

Date: 01-31-97 

Appr: 9/w 
EQUALIZATION POND AND 

-' AERATION FACILITY 
GUERNEVILLE, CALIFORNIA 



PRESSURE (psf x 1000) Relerence: ASTM D 2435 

1 2 4 10 20 40 100 

Type of Specimen Undisturbed - -  
Diameter (in.) 2.43 1 Height (in.) 0.80 

Overburden Press., Po* psf 

Condition Before Test 

Water Content 1 W~ 1 18.3 O/O 

Preconsol. Press., PC psf 

Compression Index, Cr.__ , 0.06 

Void Ratio 1 eo I 0.493 

- 

After Test 

Saturation 

Drv Densitv 

! ' 

wf 

ef  

I L L  
J GI-BJJN 

ASSOCImES 
C O N S U L T I N G  
GEOTECHNICAL 
E N G I N E E R S  

1 5 .5 O/O 

0.407 

so 

Y d  

-- 1 PL -- I PI -- Gs 

-- - - - -- - -- - - - - - -- - - 

Job No: 20s.il.1 

Date: 01-31-97 

Appr: 4 ~ 4  

98 % 

110.8 ~ c f  

Classification iCTEED:Q?AY-mAbJ SEW VE3Y FTNE SWD -(a) - - - ( Source Boring 6 at 22.3 feet - 

-- -- - -- - - -- - - - - - - - -- 

Consolidation Test Report 

EQUALIZATION POND AND 
c.. AERATION FACILITY 

GUERNEVILLE, CALIFORNIA 

Sf 
Y d  

100 O/O 

117-6  ~ c f  

----- 

PLATE 

10 

- 



I I PRESSURE (psf x 1000) Reference: ASTM D 2435 I 

I I I ' I  

Compression Index, Cc Dry Density l Y d l  114.8 p c f I y d l  121.1 pcf 

Type of Specimen Undisturbed - -  

Diameter (in.) 2.43 1 Height (in.) 0.80 

Overburden Press., Pofi psf 

Preconsol. Press., PC psf 

 classification-.^^^^^ G R A ~ Y  SANDY CLAY (a) - - W i n s  6 a t  12.0 feet- - -  - 1  

'Condition Before Test 

L 1 ' 1  

Water Content 

Void Ratio 

Saturation 

After Test 

wf 

e f  

Sf 

- 
- - 

C O N S U L T I N G  
GEOTECHNICAL Appr: 4fL4 
E N G I N E E R S  

o 

eo 

So 

13.9 O/O 

0.366 

100 O/o 

15.5 % 

0.441 

93 O/o 

-- --- - --- --- 

Consolidation Test Report 

EQUALIZATION POND AND 
k, 

AERATION FACILITY 
GUERNEVILLE, CALIFORNIA 

--- 
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- 

PRESSURE (psf x 1000) Reference: ASTM D 

0.1 0.2 0.4 2 4 10 20 40 100 

- - 

Type of Specimen Undisturbed - 
Diameter (in.) 2.43 I Height (in.) 0.80 

Overburden Press., Poe psf 

Preconsol. Press., PC psf 
Compression Index, Cc . 0.08 

* G I  BLI-N 
ASSOCIM'ES 
C O N S U L T I N G  
GEOTECHNICAL 
E N G I . N E E R S  

Condition Before Test 

LL -- I PL -- I PI -- I GS 2.68 

Water Content 

VoidRatio 

Saturation 

Dry Density 

After Test 

Classification QZAY GRA~E~x,YSANDYQ;AY (CL) - . 

wf 

ef  

Sf 

yd 

-Source Boring 5 a t  7.5 feet - - 

-- 

JO~NO: - 

- - -- 

205.4.1- 

Date: 01-31-97 

Appr: q (6f 

o 

eo 

So 

yd 

12.9 % 

0.348 

I 0,o O/O 

124.1 pcf 

14.5 O/o 

0.424 

92 O/O 

117.5 pcf 

- - - - -  - - ---- 

Consolidation Test Report 

EQUALIZATION POND AND 
B AERATION FACILITY 

GUERNEVILLE, CALIFORNIA 

- - 

PLATE 

'12 



COEFFICIENT OF PERMEABILITY (K) AT 
I I PHYSICAL CONDITIONS - 

TEST NO 

A 0 1  B 1 C 
n Diameter (in) 1 2.43 1 2.43 1 I 

I , , I 1 1 consolidation Pressure (osfll580 
I I 

1 580 I ,, , 

2 Content (O/O) 15.9' 20.4 
Dry Density (pcf) 117.9 108.6' 

U- Void Ratio 0.429 0.552 
Saturation (%j" 100 100 

Permeability At 20°C (cmlsec) 4.5~104 I lnln" 

Sample Source: Boring 2 4 
a t  1.5, 3.0, 7.5, 12.5/1.5, 3.0, 7.0, 9.0, 9.5 

Classification: 

20 " C (cmlsec) 

Rising- Tail 
TEST TYPE: 

Backpressure 
METHOD: 

Remolded to 92 percent 
of ASTM D 1557 

ASSOCIKI'ES 
C O N S U L T I N G  
G E O T E C H N I C A L  
E N C I r \ l E E D $  L 

Job No: 205.4.1 

Date: 01-31-97 

A p p r : 914 

Permeability Test Report  I PLATE 
*.. EQUALIZATION POND AND 

AERATION FACILITY 
GUERNEVILLE, CALIFORNIA 



1. Dimensions shown are for estimating purposes. Actual 
dimensions and extent of keyways, benches, and subdrains 
will be determined in the field by the soil engineer. 

2. The upper 6 inches of soil exposed by excavation should be 
scarified, moisture conditioned and compacted to at least 90 
percent relative compaction. 

3. Fill should be placed in thin lifts and similarly compacted. 

. 4. Slopes should be planted with deep-rooted vegetation (or 
protected...by'other suitable means) 'to reduce erosion. 

5. Subdrains should consist of 4-inch-diameter perforated, 
rigid plastic pipe (SDR-35 or equivalent) with a gravity 

.a outlet and Class 2 Permeable material, or any drainrock 
encased in a nonwoven geotextile fabric weighing at least 4 
ounces per square yard. 
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